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(3*' ^ \C ^u.' u. 

J'li ^^lJ^ (jr^j»-;Zl i/^u ^ J:' 

(/' - ( j ^‘ L ^ rc >’(^ Ui ^ y ^ J U 2 5 

(_3 ^ ^ ^ I ^ (^“ L-i^ 4 :;_V L" --^ ^ [p 


o: 2 :L(J-I-(/c:.L l/l/u/j-Li’ 

-tj)/J^"i^ iJ^ijO^/ cr^'L^ijiy ij j>. 

r^ 1 /''^ ( U< L-/JuTlfc'.^r^ ) j 2 Ji> 

^ c/^ 6/>^-LC^iy^' 

J,\-j/- j,\L./\j,__ 

^ y } j^ ii — vl/j >--- ci^L ;L? sj — -- j oj i S (j y -- Cy; 

y u^f'' ‘ cy ^ l /^ ^ L ^‘ ‘^^'■-Oi tj^ 

y~ ^'•'1 > i y ij ^ y ■> 15^ w ij^*" y y 

^ Ul y O^-r- y uf^.cJ.^y 6 M/cL 



8 


^ ‘ (J-^i [Jj) fj'l jji (j^ L- 

- O? ^ ^ - Li/ l^i/r JJ 

S‘'' c[ ^hlfJ jj^ U- (3" (Z (;^ 7U*<£l J!'-i if i/^' 

(-5"^ I^Ll c:_ <i—(jjl CLli^^ ‘ L^ i3>'-? 

(jy'^ cr"^C''Li:o'''.> f^fb(j-^of/(j-^y 

Li.“ L_/; lT( i>^- ci' dl if 

(_^'' L_/; " J>^" J-Vbi*'' (__^ l_/-7 l_/'jj-<^U^ -'/"o^L-Jr^" 

l>“f ^iL - L^U L-/"^Uj (/t_;j/; c/* Li^ 

- ^ ^*L J J^( (/'V ir 

>•: c; I y llU ^ J (/ J I j (J.yVJI 

4^/;Zl" "/ ciT'^J^^<0^^ ‘ Li/ 

-‘T-^J'^^Li: 

jlr- y; 5 jUj (j::'^ (^l ; (/ci;**^ 60^^6 c/' 

^ /»:.U>| (/ DJ c lT^"'-' l/' (i^‘5‘1^1 ._/i 

(J^ — l^"y( -jUjI (_/* llL^^ (J^ (JylT^U J^Ci^ (_^ <C^ } 

- <i^f [J ^ ^ ^~ji)< if i/" L- [f- iSj'Sf^\i >-^1 -^ij/ ^J?' ~ 

1^’i) j\^ Ij* I fj^i l/^ijif'- 

-- ytP / yL / 

Zl y r'" J L^ J J 



iS 6 ^-C d!' ‘ ^’■lC ^ ^ fyi./^ <=~ jyu^*^ 
^L- yOy? / c/^^-’^ii-’J>. cy-’^cr^^UTur^c/'^'" ^ 0^^^ 

^ Y' udf U^ iX cC^ iS^^ cJ^^^yd-'SO^/' 6^^^ 

^ ^bz jl^j jC^ ji;:^! 2^1^ 

-ifd/' iJx d X '^x^^ ^ (j-^‘^ ^-ff') ^ f^-' 

^■^j'[f''d X ^SXrij\^~- ij) )h f ij^ 

'X >. i^y^'5 0-1 j ylij X'/ ‘^X ^ X Xd X '^/ (i->y^ 

'Xx^ £ (_£“i £-y^jz^L^^oU^r* U oj O’y?- (JJJ (j*^ 

- (j o^L 1/1 >=’>" iLo^ l/ 

^b,Ly> jLrc^^/l]y^(3^%/ut^^L 
Ju (J* 1^ ^jX jX X XX-^Cn^- (J^if' (^iiy i^^" Jr ■’ 

j i£. y L/TJ^^y Xj 2 <l~x 03-(jyiijCij X^x-' 
j3^ XSX o^ iLL^7 S'~r'^ 

(j>i 7y; o VuT'^-i/j-£ (/irij'j/^' 

-J-yc/J^ >'4-^(G''Ly'^‘^G/"'-'‘7- 

y.x Xx'-^^yd^X" J3 Xx'.j" ^i-jij ij3^ 

X""-'^‘3 3 3j^'dy^X ^x'^ 

-i—x X yx^x^^'y^i-j^x-ff-x ■^■‘X^-^‘ y 
(XX (Jx ydlX-d^XJ^XX dX'’ x^^ 

j^ o jj ^ ij^o-i^ ^l*7J7 XX 2 xy X 

-jy 

Jp'h 3/\J3 X 3lXX X (J-^^3 Xx^J X if ^Cdijx 

XU’ v *^-y 33^^' 031 U X - X -'V/^ 
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_ L/ b ^''\J^> i( ^iX ij^ iZ~<s^jJ^ 1^^/^ f^i^j ("^ {jlJ^ ij“ j I ; 

/ 


U. 


u: 


^*1 (J^ ^s' of ^ ^ cC'^ '^/C' ^ li( L (JJ/^' iT 

_ ; yb"^ 0 ) (/ L^“ " ^ 

J, g:-(JI-^".l_{y^' nylt^j/j/v'urc/^ Zlc^l^'cT^C^ 
ii. ^ lT (ji-/ (i'' i3j' >j' ‘ jj v' (^li^j 

^L- ^rU- Zl yr“ ijb j ^^cr ^*7" ^ 

- jV, ^.L ^/^ 

/^^i/A . 1996 ^^^ 25 

,u';^ci,b";L:>'. J^'/l/9 


3;; 





•~k,'-{f- j>^ ^ Jy; 

^ L^ r r^- ^ w U^‘ J ‘ l^'JJJi^' <£l dyi^’ 5J 

I — j Js^-'ijj tj^ \f } c/^ ■'' (^‘ 


-U? 


3J 


^ y <d Jj;y ( Retina)<djy 

i^“ dr^ (j J - id ^ j Zl j'I ^ U U <£l d> U- 

>jl c>L- (/ LC‘d'‘^ 1/ ty*"" 


(White }j j^ if 3jf^. i},y. j yj r'^ if )jf^. 

- \S{jy j^Jii^<s^\^if Light) 

f ' * - t 

l3 ij J ^ idL- (y I— d-yj ^y' 7jl^yL*i j jJiyy iily i l^jL tij yjl 

iP' (/• J? *d d^ ^ ^Vy' . ^y- jy/l^ 

cT ci' u: jc/. - iy1 Z-li^ (Additive Primary Cnidurs) 

■ uj^ Uf^S 6 0^' J 



2 


. „;, ^ fe ^ /(Cy an) f Jt iSr - ^ 

Subtractive c)>’(J"'d:>'>''‘u:‘ 

IP- ccr t'J -fv ^ <ir ^>’ <i// -r u: '='^^ J ^ ‘>'1;.'^^ 

FittersZ-u^>l5^*^U^ 

i . ’ /’rT y^Ii^ I r b- 1^. 

^ U t^tecVu r OU I - Jf/1/ ; yff ' 

^ Cbty.s lt ct- l/', 


jj ^ jLU’j ^ 


K-rr^ Ji'^ 








(interference) 
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(jl/'j ii iil y>^vjlt;;U'f--^Ly;l/'(Diffraction of light) 
^y /^ t/X olTj) J 6-»^ 

(jjyU (Scattering of light) 

l^ji Ul^ S ‘r’^' uf^iS h-'^ ^lT’- L/y 

C**- vL^) 

S(J^ L-— olTjl j ^'(jjy' 

itj^ji^L\j/<~X‘j (Mars)*^y'B7l^f^y^ 

5/^7 Oji^^ UT ^ V'*/ 

sjU < J^ji- ij'l J/" i-^y ^ Uy~^ < (Venus) 

(Uranus)(j:(^ 7 y»^U 7 j< 8 l^(J'''L(Jupiter) 

^(j'>*L^'(/ u^- ^iT'- ‘T- J-^y^ ^ tX 

J^h (f )j '(j/ iiLZl Signaling j)^ 2^tL~ ijjl jCyi 

(Jl*^8 (/^ ^Jyj}} j}) y > 1 ( 3^8 yiyr0^uyJ^C-(_^t4i-ijiCjL^ I 

‘r^- (i^-^-cf CDS,^cC(^ l// 
^yfct<y^^ u?' Ji/^' »<E" uc^ tx cc ly -’^r' (/** ct if 

J S^^ i ^'j j}i i\^ i'^'j 
— {j\ f JL-iy^^.w ^J^''f—3 
ijf f (Paints) [f 3j 3 ^‘j J—h <i-le f ^ (/^ 

7jl (Brightness) >_^ . (Hue) Jy; 

< <^ Jy^l^/i_^l(/i_^^(^y'( Saturation) 
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(Night Blindness)(J 7 /Acy'Uj 

(:/ U->^^7L JI/(/jj>'(/I^Zl;-^7(/ 

(Colour Blindness) 

u^' ■' lC'-^ yj2jf j ^ ^f'^•\jj.2^ri. <^i y 

‘^{j^'■! ^ ^t ip f Ljr; (J^ iiL*^ 

- ^ ^ y 1^‘^li lA' 2^v y 7 1^(^ 

4, ^Ji'' ‘pL (p U^'■> 

f,\^ j iL^jt 7ji(^ 

t/ 7/ ^ ^' cT lT >r ‘ U ^ J lT -H u - py ^ 

^7 ^7 ^1 >;^.^y?77i Jlf.^j\4.rJi^j^j ^>-i ^ ^7 

/"u-J /j Mis ^ 7U‘ie>^ 

Camouflage 

Cuttle Fishvjl Sqiuid-(yi 
Uyi^l Flower Manlids-(JT^ L. /^ ^ ^ ^-iS ^ \S 

j^j^ ^Zl 5 ^ cL^ Mjj 

(Chlorophyll)(J^"j7/'(^ c^LU 

5j. (Pigments) ill 

<£l Mi'jyf iLlJ^ Chromoplastyjjl Chloroplast 



^ j;ij <£. (^y 1 ^‘j I ;y^ yjl (_^>L'- (j^ >-^1 nj <=- 

^ ^ (X *— '—^ c/" \^ i J }jjj)^ \j/ 

^'^i'l.tiJ' j^ f 8 3 jj^ b^li (J'l-^'-^^-i^l^L^' lT^ 

- ^ J y;/^ cX" 

(Cells) (jyXuij/ ^jl U 

(Cones)^j/.jl (Rods)^U^^^^^I>- 

Xu 60 3l>^"XU ^^7 1231V Xu^'^ f'U ^ 

jyU-^ 'cL^iL-^jf' j >jl lX ^•’7 

Xl/“ Shades kX7 X. v-X^ cX iX* '^^<- 

200L 150Zl(j/>jXX'7‘f-^^(jr-‘7' 

if} j iS j>^ ^ j t uni-'^-i if 4-‘X-'^ur X^ 3J o} 

j-ivcy^// yjvij>^jf^‘Lr v^-^->7uT ■ 
'X\a/ /L ■’> (J^-7(;^ 

_c r^/‘/uX j^‘X;ur7^ 

Xof c^*X 

^■X/jL oC c^-* ‘ ^^i2Lr:5jL-/^j7 X"(j-’-’<‘X--<7i 
33 I Xu^"'^- lX‘ ^ (-X 

I-‘>x 4-%''XX'^^X^ S 0 ^ f 


7jl 



16 


, y t// -^k ‘T "'•- yf sj £:L(/i- (^< 

,y A-^;>. ttV'ur 

^yc^»yi Zl d^ 

^1/ J?/- y lV.^I#>L-L ^J^"!-- urX/l C^L> ^ o/ 

^-j iiU' ‘ ^ ^-’' r^ -^>' (i^L- jji jv;: t/ ^ 
zl J J > l^-^1 U->^'^ ^ (i, ^‘7'^ 

^ Chromo Therapy (^’••-‘^1'-'2/^ 

Glaucomavy Corneal Ulcer>.yr*-.y Lk^/jk^'L^'UT 

J [i\ Z'/ibr^Y) j)hj}/^ i jf^ ^»jlJ^<^*—y 

Green ^./ ^‘^1 tC rX^’ --'^* X? iJ’'' y' ^ 

Green ^ r <i-yit-<^l /l - o?' ^l^-- 

- ^ Ck l/jiy'' Lf i-Tro yl/'/' rr' (X ty' 

^.f J>-^ Jl;l Xlc-tt*irOt r)l c/r.i<fl iu 0 ; >k 
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^5 JilToL ^ jL^ (_^( JyOjj / ^// 
(Side effects)c/lyi(J^)(j/*il(/I- 

- *:^ L y; j C^l (Ji ITy y y* (J j L-^ ^ Jy. V j I (j 
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(Invisibl© Radiations) 


^ /iX b/ i ^ 

. . V - ci • t/ u: ‘r 

(VISIBLE R^D\/\l\ONS)af\^i/^L^^Su^'^ 

(invisible RADIATIONS) ^Jf\p^ 6/J Uf^S f^ 

;,i ^ t/ ‘i/./ U: (Spectrum) U:‘ 

(Infra ly^l^ ^ 

(Ultraviolet ..I Red Radiations) 

^^C\i’\/ Radiations) 

L * i 

j_j^l>-'-Vi.Al^'liL' Willium Herschel/j/L^^tX-C^ 
ci>>V c// 1^' “• ^ 

-'®°'^ J.W.Rmer 
. ^ LCL ij i/ji^'(/'/y c/u: 

^ J> UT U^^lX'VV 

.,1, ^v, urf ;'>-V 4 cJ->‘^^’iSb>- 0^ "'■-[^ 

or- uA i^’tA fcr‘'^ ^■'''' 
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>f (jl^ J>.- t// -»? ort i^'L' 

JL- Lep >j' Macrogloss . Apis if ^ ^ iS 

UL 

c<f U>-’ (J j jA (3^ (Jy> 53*' i^/ yj 

t'/-:-'- L^‘jjjL Jr:»jL; 

^ Ji^ ^ XJ :■ 6-^ OJ 

Vjl Uj J/k-ZX 

Zl jju';_^ (/ Fluoritejjif Quartz ^1-77 

RockZ-Zl (JT"--UT*^-’ 

ZljL^lyjr^Zl Quartz iLZl (j/l?^ jj^'llL 73^ Zl Salt 

- Q7<Z-k 

^ly 3 7(/^7r'/ 

j/b^ (j^'DL 9 ty 51 (/^37 . r" J^(j j/" 

3^(j/b^^3 40l^'jL73ly_ 

L / (j/b^ t//'C-'‘-V'03 y Llj QI7 ^ Filter Zl ^ (/W 
J3^ l^'J;/i73l(^3Zly jC^--i^CZ<L>/"(J^/Q/l^(j^'l^L 

y FilterZ)u^l^^;j/b^t/'>Z 

Of- CZb L li J>/^ i/Uf^ ‘r t//^ 

j k..^ 4L-b^;(3^jy ojjI J 


_ii^ o c^r'b' (/ ij’^f Z- (;il / (j/l^ •4^'^' 

^yyy7'yto JiLc'l.-Zl Sniperscope-oCleL/"Jly^iZ- Z 

(jl 3 -Lb JLL jC(y“ 0 /=’>y|y‘^=^ 3 >(/j^*-.^ty'^ 

7>y Zl Dyes 73I j3:f^* /-^ 7 ^ lT^ 
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Red Cookers 

Therapeutic lampii-<Ci-l^->f’' 

^ i/i/ic / -T' u: 

ifu^^^. (3i/yy>^l/'>^ 

LT'(/uri'«l/ Fibres 

** ^ •/^•*^*** 

(Aerial Photography) JU^ Jl^' 

(/j ^ (j'/v ^ i ^'^’' 

Zl u^i ju^' •^•’^ J^' 

. >y ^Ll; (jZ3uZ>/u‘ ^Zt*^ ^ 

I ^,C Z Z"' 4^ 

>lJ«y 

jy w ^ l( Ji/^//^-U^L r‘^^LiZ lT 

jL u »cT ^--^'*/ti ^ i/ y >*. i^jykiu^ 

- J"^!/ jvVOy- u: y 

Infra Red ti^ if ^1 lC ^ jl/yi >^'/*' 

Astrononny 

‘ ^ Ztl!f (/ ^ UM ^ ^ZJl>' ^ UJvU >?^r J^. ^ </ 

- u?(3^^ 0 t'/yi-' c^' ^(/u-^-’': c^' -’Z 
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^ ij }J^ J 3 -/C' \jf ^ ^L/' 

jl? (_/^l- (_^i c^.L 7l^j> < 31 ^ Xj/ 

l_f ^73Zl;;/l-^juClJU^^li^'l^^f'lii'^£l>JJ 77 I J'JW CL, ^J" 

^ ii}^~ ij u ^ 

-‘ 7 - 0 l) ^ ^ (J^ c^' UT 6 -^^ 

<7_.i;ijC- 2 i'UZl ^ jL(»j-^i73<^(j/b«^^^y; 

cL(C. 7^ <il i:^7 / jWfe^yV 7jl <—(/ (jVUOl^"- (yl 3Lu 

Ij' Inrfa red oven 

<L !>■ (/^ u: (j - *7- L ^‘.r i/'f-'^ r lT u ‘^/' ^ ^ 

y 7 oj 1 L I? 1 ^Jl/^i Guided Missile System y; iLtC iLG y 

^j>. lT o'" ‘ r^' 7 ^'li^- c^ Lj/i^ t/ 

J^3 if' lC l/^ ^J^') <Xi j 


-u:' 

s7L7 7:i,^7jI UVc/ l^-'L 


jiy77 uva/J^- 

yi>‘7U-le>^y:‘L^^L^' UVCy^yl-^LUl/ UVs/y/l^j' 


- <^ Lri 280nmL ' OOnm^ 3 ^ - yy l^"i._y^P^/ 

sjL ; y;;^y^3l3 ^7 ^ 3 ^ 265nm<=^ 260nm(j^y^yl 

Nucleic acids'/T f*''y-j-jy ^'>’'e c"" UT''■^’/^ 



3t^-/ 


yU Jl^. (/(J3^'l ^=- ciA; ^C7> J 3 L 7 ' \X i^'^k 

j'l^-c:^CLJi yil^cj^cfX-Xijfi' f O^' MXSI- 5-y 731 -^ 33 : 


LiT' (i^lC- cT U 



Snow Blindness - y^i (jU :5; yty®"'t/’ 
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^ '-> ^ UT u r "=^' o'^ ^ 

- »^L.jUr/^Zl A c^ ^ l/lj/^ il 

>Ji;X J>li;iLl3<Ly;-=:^(j/l?^(/^’DL-^ <^/3j'-li"^''.^J^- 

2— yjii^ (X *<!^ Mij 2 u’ <i—^ 

2^ jijy X^b^l3^XL-2l jyi3c:£/>i€(J,l^"c>r^-^.^C^^5jL;ii/^ 

; /' ^ 3 > y a: u ^ c/' - xj J ^ 

/i/ S^ m f'-uj t3^‘ C^-X 2Z^ (i^X ufX^ 
(J'X iX li^ ^ Cholesterobj^y^ X f^' X^^c-xJ-^ 

Xi j i—L \J a/ ^ ^ dj^d 

/cTo^ X^'^ x: J/ ' ‘ X X/ 0 Rickety 
XI. x_‘ xp” Ax uX. lT j-^'x x> X'- X z ^ A 

Actino therapy V X'X 

.XlX^X”^-"^' ‘ RibrosiS([f'(/c>5L(jP^'liX X A 
^ /c;X X ^ X ^ i/ XX 6^- 
X^ uXX JjXx^'XV Ax^‘ Tubular Abcissesy>>X 
J, eTu X (A'i*': A c^ X'/' z' A' ‘ X A‘ 

(j^'DL X x' x X' A X (3^ i-X' X x''/ - ^ 

iZX X' - ‘7' A X J (j A' syiX j/X 

yV j^'2^11^ r ^ J Al- ^ LiXV-X -R*X' 15 /X/ 

XX X J"' x- 


. ^ In *^-L 

* i 

X4: X Jj'> L/X'^ ‘X '3 A i/ (j'jijj iX u-^A 

- X X k X J X" I XI ji X X X ^ A”'i< 1: X 
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l/’ iT ^ L^‘ ij^^■‘ ''J* Li) '“^ 

ti-'Uk^jL Zl.'^Jl^i(_^^iS^CpIuorescence/o^L? 


<£l jyi; ;L7-LLl^ Fluorescent Tiihp^^ Jlcjl-': 

ur'‘vL.y 

-^LLLb-. (_/^L;yi/l5aL^£l-J>-^,L 

»L'lj C^L’ (^I {^' UL - (^< aCa^ , L/)^^ - < ci 

IS"wU' 

0 1 / J2u^^is^''^'^. {Ore)LvU^(/ Tungstunr 

L l£) ^ ^vL ^ (J iX (j/l^(/^‘Ul 

\yc Ji^ J-^ Ji^ ^ (j/t^ C^l djlJ^ al (_/l-U^O 

- ^ L w u"jl^i ^ Sound Track 

iL Zl ij J:f^ tj ^''f^ j :!^y 6/' jtf 

5 

^O-*^L^^ T^'la/'(_/^>j(a^iij Lv 

(j/t^i/A-; at f'i 6/^'- ro u (j/Lv^ ^ 

- j Ki lL rii <C (j/b^(j/y lT l /^'uf 
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- Uj ^“ir C' ^ ^ •* ^ '—^^ l/' l/* ^ 

^J^ ^1 L-r. J'-l J'Cf b^Z.ljy <L/j^/(/ 

cT^o^-^ C/Wt/i_-C"l//'ol?^lj 

;; • .g. * *7 C^ « W« 

Cik^cf/ (//»vrj^(/(^ (j^/ 

JiJryCf /JyOr^^Zli_/’yjl/v 

:U/ >^- ^(J4::^ o^l;>(jl l/” j 

i^( <^vL? ^ ^ L_5lit 

-r UT' UT ^/ (/ -^" l^' 

^ Ir: ^ ^ Ilf 

<>1 ^»yj) C^X *7- <3* 

(_^ Jlk (I J.J f if ^ 

i-le f f w;::, 

^ »7 /J? (f >J /J: ^ 

f Ji C/^-> fO^-fcf 
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/ L.\/ 

f i-ijy {j^ Ilk i- 

Ji\ j-\ 

U> <Ltl> y ^ Sir, ^/elk c ^ //tb oT 

J-K ^ o^cTu(Sources) jy 

"J-n U 

^7^ ^ y s^Lj ij ^dh if yi 

S\j L lij ^ l^'oL (/I ^ (J>^ Li->=*"' ‘i- t£/* '-71 JU S.W.Frost 
y^y’jl7(7 S Jf d—(f j)''{j^^y‘'d^dL {jP"- Cotton Moths 

A L_/l Fabre^t^^^ljojyjl-*^ JuTl ^llj?..l 

m '/7 y^li^ sA ^\ i_ J'l-1/^ ^ cf'J a“ 

7 “V' '’•’ v^*7- 777 c^iy-1 /Tj;- (7* (/yb‘Zl ^ 
-1.’-=-^UT 7 (J'iy<ii?-*^)r:(_/ 7 i/7j,<L(/» 1 / 

7-r; ^ <:L<7 o^l (_/l <^y ^ cp U^ y; 7 l lij sy(>*l ^ i_ (^*7 

7- (_/^ <£l Ljl>^ cTcJ L/7 ^'' ^ ^ -^7 ^ l/^ l7’ (J a 

7l7y <i_ (_/) y l7^y 7 ^Ik/* 7<i_ (/ f'A (jn (jr^ 

(i, (/ lT l 7 L(y ^7.t)> uJ*/' 7 ijh (/I 

yby>y (Jy:'_7l S^J^-S 

<-/' 7 (/ L'Ujt^ lJi/i 

^jfj'^ Fabrei-:7"<j(/l-i^(/iL7(7^/cr7l7' 
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Fabre. 




; (3*-J ^ O*^ 


ojL 


j /^'/' -^ (i r^ ^ ^ ^ u/ 2=^ 

Fabre^^^/j^^^'^-i/^' u'" 

^vn ''-'/t^ cV l/' 

^ K^c^Dlr- c^' iL/ M o^- /r. Jli^-I S' Fabre/^f^ Z. c5>- 

cr^Uu-^ Pheromonesy 

(_/b^;l Zl (Jjy l/^-" UT Z' S^^ lT^ 

,,i jb i^t^' u: L/^‘l^ rt. 

^1(3^“(Ultra Violet Radiations) 

(Infra Red Radiations) J^ U^* 

51^ z: tx c^' ^ rt, - u^:* 

^ j/^Pl^l Modulation-<^LI (^ Modulation 

f'\^jM_>ii 4^^ Jui-i Ur-y (JJ// ‘ oC/V (iU^Z''''^f^e^ 

Jlr^^jL-iy iX|^U^(J''c:"'j>. lTL/^‘-<^ i^k>lUr'y 

y ^IL^ ;l;. ; >. - ^ L/a 6/ lTu^// l3^-> ^ or ^‘r 

ch^U / f'l* ^ r*^’ Antenna^! ^,1 ^,y 1-b 


I 


>..3 ^ U‘ UC/^ ^ ^ ^ 

jbiVk ‘r ^ 

Pheromones <Lb (J->'^" ^ ^ 

-?. y- J^. yf y i ' y -^‘ t - 53 ' a * y ' 
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D/ if' - ‘r 

Jyi lT*"^/ </ o *^') i^J—^i^y^j^ ij )^' V> > S 

U 7JJ 4 sjl til c:;^ c-'L ^ 

^lT \J^~ j i'' ;/ j^ \Jj c^y1^ ij Jijj ^ ijJ tL^f) 

y if’ ^ "'’' uT Sc^ ^cOJ^^ifif^ L/f^ 

^^c-'UL-'ZI Pheromones^5^ 

L-/^U y ^ ;i;r 


(_/l Zl ij j}^ ij^)/I (y^ J^<^ (3^U 

jl yj/-’u:^L ^ 5>,L^ 4_ ;U; (_^ l/^ r^'-'c/'i 



- y^j ^} y k ci"' 7_j^ sj ^Z*i__^. yt 2::^; <Z_t!^ i—Z’ciJj yi 
)iJr* o3t y^-:- y^y- Jr;c^ll^(/c:^L y'^ 


Cy^ ^ \}y (j >^1 Jy y -Ui’ Jij2:^’y 

1^//j y yty^ ^ij^‘u'^'r^-ijf^iS^' t)L 

y ti^^^ lT -/j* v^. yI 5'U'5'U' 

jT-j?.-L>1 cf*^ Modulationl^'y/b^ylki^j^ (/ (A,C)j>Jvty^ 

y/ly (Jlj <y( yU'l'Modulationl^l^^^jZl k_y* JZ 

£^ y ZLyl fy; Bjyy'i^li>Zl Modulation ZllzC 



- y <Z_^y y ^ i-J/^ (J^iijL i:_U'. 

-i_ij <LLj 4_L y* f'y'Zl yi-<y If" (Candle) C^._^yLf* 

oC^'^L'/'y-' (i'^ iS^-^/ yy U!(/LC^^^-cr-'^^^y 

Zly/b^;Jl52:^^yC F y^ (/ yj^ojL yf c ^ iZ/ J •’^‘' 

'a Modulation Zl y/b^yl ^l/'/^(_r4*LrC^ lZ‘J-^‘ 

-cT' ^ lT y^"^' y r^"' r^ ^ ^ yr-- ‘r- y 



^ S t'A ^ Jf S Cf ^ 

yjj,!, if“-^} A ^'‘-^'T^ Fluorescent Tube 

Depth of Modulation (_r (3^ 

ij^ } jiL-<^ ij^" ^S 


f 
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(Ultra Sound) 


So^nt-a '/<lJ>:L.\^, ^>^JSC/^^L/ y 

Jict' (j^Dt /j^ Ls ^ ^si-4^-^- y J/t>. y.jC 

y ^ -- l^i ‘•--^ ^ (Ultr asonic Waves), 

tcr J^^ -4^LUL/' Ultrasonics I Ultrasound 

dM^ y\}i 

cTJr^ f^^-^/i <£1^/7 ^l/;20 i::_1^Hertz) 

(jlj »jL J 20^j( (Infra sonicsfj^yjjy^^ 

Jlt^ (Ultra sonics)(^llL ly^y* 
^ J'^ 4l_>U: - 2^: t/' (/ ^}-)f, j^f, 17 »jt; ^ »j.i; 

iS^'d'/I ^ 15 »jL7 »jL V Hi i^_^i (3^ dji 

.i^‘^i^ ijf'^y DLsjV” spi'U oL ^ <:_7L <£l (jj^yij 

20 jj (Jyj oL ^ <i_yL <£l (jr^ 

«£l (JJ>V u? 2^: iy'/ «:£/ i^^»jL; 

"vi//’’-(^<2^C7'/ 

(jiJy* (/^KL ^Zli-/c/^l5'2iJ7(;^UjjZlH»7»(yt (Bat)7Sl6' 

** T - . 
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) > 


y 1^- ^ -til cT'"'-- J'’ ^ ^ t ‘^., 

^ >,u >y< ’1^“ ^ 

2.U/4 I - u? ^ ' 

(Yeas,)/-.? 

i^.-J'/W J' J^' 

Innosys Ultrasor,lcs/llt?J(^'>'u>=Y'0'‘^ir‘^' 

(Galton.s Whistle)^^iXo^^ 

(Oscillator)y Jljp'i' -2 
Magneto striction Generator -3 

'rc^ U!‘i^- ^ U! ^ 

332 y,cK>^l^ ti C^'UT 

(/i'z .A; . u:‘ ;;f 

Cy, J-’*’ 
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;j>J c/ Jl .-/l JL- Sonar U ^ Jl/^' 

(Submarines) 

^^i^jr(})iL.jjy' Sonar-.^lJ^y/cZ/c^'^L/" 

^^(ji:^(/^DL (jL Radar/ 

(J Irl L/l I.::^ -ri/'^' 

Y<(//^ (_/^ jl>f S;)/^Y*/^-^ / L/*lTl/’ 

Fathometer c:!^/l^J Y D^''/‘Ci-^ (3” 

/ Y'- Y ^ (ij U-^^(/”^ ‘ / J*^' lj^‘ 

oy//// 

5-U / (ju-^Y (JjH D/ (/ (j//^ ‘ t/>^ /” 

** . • « / 

;j( (jjyV t (jjJy / (jr^ i>>l/ <=:- ctY^' t/*' (/ 

Y Y ^Z-^' -*^' ‘ ^*'- / U-’^"''* J'-^' 

— j> / j/^i 


- ^ 1 /Le (/L‘tT I, j ll^ / ^ 5^ 

L/i/ Jl/'i^/(/!/)(/ / 

-i^LleLU>. (Electric Cells) (jyi^'’ 

>jl Counting Machine J—h Jl/^l ^ 

kl*/" y> j - LL? 1/ Jl/^l i^'o''(-/“ CalcLiiating Machine 

Reproduction 

l^^(3[/^L^'c^^ <£l ^ lC ^S 

yli ^ u^l;^ ^ 0^1 3 4 : 1 ;^ jj) I tk ^ 
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^cT^'^or(^"°y) 

U< Soldering^/ 
Soldering JW|^‘^lT>l/i Zl ^^1 
JL Soldering Iron (Z* 

-c/*(/J^>Ur Soldering A-i/^ “t" 

sVifi- r'r' >^r ‘^“'i ^“•‘^'^‘^'y' 

A Sono Chemistry 

J/ji;i'/c45j::iZl/(i;^/ (jj 
-i^Ckr'nj^V'UT 

(jjc^'yy (X-Rays) 

- ’'uT' >r- -- c^' ur tr' cT- u:* 

J;i- ^ ^ J' l^' Somiascope 

/l Jl^* ur CT 

^1 ,> £)- ^ Lw i/ ji/^' /i u: ^/ / 

^ I, iUlTJL^I ZljJ-/-^ yjljy^Zl 1^ 

,j:ilr^ ^ ^lUZl^i^'b vjl ‘ (i/X ‘ UT 

ji/ JL j. uyj^’ ^ iJ/yi 

Bloodless Surgery^ 

z: ^ Ck f i(i-/ uy>."^' f (i*; u: 

r JJ, 1. Jle /r^ ^y ^ 0 '^^’ 
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(Blood -jl/d t c/x: Ll^ ll£j (j^ ^ 

^ U-C^^ UH ^ S 5^y cil Clot) 

Jx^Zl^* (y^ (3-^ ojli^ 4^1 - L L? I l^J ^ 

- CC-leL^ ^ y^il/^ A ^ji4L/ 

(ultra ijf^ iiL. i^U i;:L Zl (3 Lp>’ J" iJ^^J 

cP- " L/P‘J'^ iT J^-^' Violet Rays^ 

yUL - l^ly, ud I^V ‘ Uj 

^V y<^kS 6 ^ 6 )d yy// ^ 

yjl- Jle^i KJ •^ci-’ u^Li^j XlJl> |>( ^- j_/lZ-l<?r; 

4 ::^ v'/ •>*^U^'-^ f<.'ik.S^c^iy,c:^^^}i ^(-Tff ’/ y - 

i-i/ zl ^ A-LC^^^LCfy}ud^^d/ S^^- 

c^ }jt ijyy {j^ ^-' (J^j ii_p l£ji ^ u^)3r S 

^C^O^\er\j'J fj'}^ji f ^ 

^ (^- tP' C^j> (/yv Jjj jf-'y y u L 

(jj^y y i_ieP'P-c^ tZT o*'-^i^y./ 1 ^ 

- y-J/)>^y^ ^ J-^‘(/i ,y 


\ 
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(Radioactivity _ Natural and Artificial) 


Henry Becquerel/ Jl-r' 

^ pi JL Sf Radioactivity djl^L,_^ 

cL,/>'c^ sjtc^Ly-tSjL;^ 

l>. C^"JL- Gama^jl Beta^Alpha 

Villard/(j/bv^tlfjjli- Ruther ford/(j/l?A 
(Madam Curie) (jd 

(jd^U3> Ilf J>.- U? J-K 1^. J>^ UJ*- Ll^ 

iu/i ^ u/b^ c^' (/ l/"- U? 

,/j ^ (/ ^ 

j/l;v?UJI^ij^y|^LX-LVc;^/^y|Jl>r lT 
t/ -SruZ j/i^l>.. J>.- /(J 

Polonium - Jyi\sjl.'^ Uranium i (J^ISjC(_^ Radium. 
Ionium,Polonium — /_ j:^ j'P^ ulj Uranium [^• 

__ 2 c^j l^f UJ) Indium j3^ .Uranium 

/,L^. - ,/i / (j/l^ 1^ Palladium vjl Thorium 

^ lstopes>p;^ Radium 
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CL, ij^ {f ^ Jk 

j/i^ t) (_r ijyj^ii^ iX ij^i ulj CL, ^ 

^ ij I clSH, jj (i'i>-’-^" UH sjL J ^ (X-rays) 

j}l Xij^ '^M^tijilJ cL,)^ ‘—ijyt 

(_/^U^I>. - Jr; (jlj^ c^cC-jj IA j A'i L Zl 

iLZl t:Cj7/(j/l^ (JT^ j/'c:^ ij^ yt 1^ 

-’-^^C/T ;;/■(/ Concrete 

U^ / S — AlA Ij" oUA 7 !^ L 

V'^’4Aj>. /• 7y^7jl 

50 

j/c-')73(;/fty^'-t^Vt(^ (JjjL JU"I^ 

ly^ 7lJ7Csj—(_/i(3^yi(J" 

Lif- <Z-yl to (;jU^ to y i^yf A - lT 

<=- (j/L^ - ;^t Jyj u/ty^ o^- JL ^ <i--'L^ 

c_ 7 L^ (_$■ Chromosomes-Cy'rjyj^U^ (jli^/ Chromosomes 
/;!£/" Hereditary factor <i_7l.>; <Z-y^i^„ Gene 

(Cells) olA iX 0^■'^ d^‘ ^ 
c:X\c\/'4/^<c„ dose k^b* Zl (j/lA (;/l - <Z-yi 7^jj 
J-’k-'C/*^-ain Tumors) (jx:l^^7 (/^Lj 
- i^LriC-^L 15^i—/li^ -^-'L(y U!* f^' 

^uf^>3 l/'^ Xf^’ ^ 7 } 7 } 7 I (^/b ki^Cj 7l5jir 

v_j^ ^ /(J->^ ^ f^' L/^l^(j*-» ^ & 

Tlr-L/^k 

(JlT^I b 7 jl k-A t ki>b^ t ki*^l77 Sjll^ ^y^b" 7lSuL (J 77 
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^ ^j\^C ij />b^ J^b iS iLiil 

J\^\J'ij^b' -^>5 i£l ^k/f Joliot^/jl Irene Curie^^ »1934<ii; 

2 /; 0 :f IP JjfejL i:- -Lr; Isotopes Zly^P c: 

, iJj^Cifi jji-'^Ckbf Radio Isotopesi^i^ 
j/j/^ Induced Radio Activity J^l^l 

Atomic Energy cJ'j ( (^‘) UT 


350 Establishment 

y (Ji y^ -i c^‘ ui^ ^ ^ 

^ (yt 2,yKi_;y (/‘ ‘ 

.y ir /. l/V ur^ t//‘J/'( 3 'ur 

/ Isotope Radiography^/^(/ X- ray Radiography 

j}\ lrradium(_^ ^ 

x: >y J-/ U? ^^‘y’ (^yV Jl y> y ^ Cobalt 

iP Zl Quality Control jl/" l/^I^ 


Jpy yy c/tf ^ ^ 3 p> ^ ^■' ^ 

L ^Cr'^yt (jj;4i-r*Zlc^l^Jyy,(3 '/J'j3_.Ij(3L 

/* Refractory lining(_^ (BlastFurnace) 

Cobalt Isotope Radiographyil/ 

^<:^Ckbf Radiotherapy./(/• <^ ^ 

^ ir'- Wi/ ^l// (/'/' ^-3ry 

>U>-}.J j/; Jp.- '^•UT ^ 

(Thyroid gland) jjP Jvj ‘ kPlj/y-iy cT 



37 


'■1^^ tt-' lC 

<^i >1 c^.Lyi^ »^l J oj'-;_^ ^ > i ^ ir^ <^L L?U^ 

-u? 

/j.ybJ?i_/)-^^ JiU^ Radioactive Tracer Technology jT 
^.1 

(Organic c^L// J*:r"*"* ‘^* ^ ‘-:P^ ^ 

^LL?-!^ Label y> yZlo^t /" Compounds) 

^ U/S^^ jijs^Xi Jf y 
Label 4i;^^yV(j»y>7^l// B12 ^y^lO-CLr l/^ 
dose ^I l^c/ 7 - 1^7^ 0^vLf/ (Jljj 

lC (Thyroid Qian(i)})ji ijjj di / j^y'^ji ^ \ 

^ j>yk^y r' Jl (_/(- »^ Cy^^lielS^I 

UT ^ J^-y " k 6 if' lC C/^y 7^- - ^I^Wt 1^ 

- (Jj '^- ^/T'’ i'l^/t tT* 7. (7^1 c ^ 

(7^Zl jl^"! 7U Zl i_iy^ ^ / ‘—^/dJ{j^iJ^\^iJjj 

-.^(3^Lj(jj>£^jyi yji^^(/y;j]l.-i^LUi/'JiT^i 

rr- t}/j[^ y i\X y ^ Zl (_/! 

( 7 ;>d<:;:_Xi^Zl jL!!^(_/l-<^C’Ljiy Lablec:^(_/vi^lj y> > / 

(_/^f )\XS 71 2 ^ y ^ T'l yjl i^j7 ^1 

(j 17^ I «z z. 7 yy^ iTcC •‘—‘^y c/^ 

-<^LZbl/ 
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(Cosmic Rays) 


Elster;jliy_“ Wilson^ ^1900 

/ur ur li^- 

j /^L ^ z: u y' ^ 

^ (jl/jij^jL Zlc>:^(X^'j^ jv^^lTO*' C/^-‘=-J 

^/l/jLf ^ 

-Iri ^.iT Mi Jl> ^ C/^- lC l/' lC cC-' 

jl>-^v c/^ w3/ Jl> K'(jyl>-''C ‘^ (/'/? 

c^.C Mi jLf /t lC t/ JV 

^ 1^'ij-l j)>^V Millikan (_^ ,1925/UL - 6-i->1 

^1 iS^ U? ^ ^ 

( Solar activity )(J^ f^' 

^1 cT^iT/^ Jr u: ^1983-^ L 

i/M^ M- l/^‘L-'J / J''" Cygnus X-3 2- ^ 

(/ ^ JC 80 ^ jyC- C/y 

^(y“ jc t/jy it>^ijM y/^ jc jr )- ^ cf'j 

(^J/ 

bT ^/oiL y. r t/' - L^‘ J^‘ ^ ur ^ r u"' Jutr 

Ut ** 
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Jvj vjl Victor Hess 

7jIc^H5UJ^>^ lOcfjU'jyj-^ ® ® lT C^ ^ L/i/(J 

(jL .li^' JCf'j i/ ojL'^ UT (/C^' Uj 

js^ (Primary Cosmic Rays);_^b»^Jl;'^lJ^(J<>?-J/"(_;/■ l?-^(Jlj<iL.U 
(Secondary jyC / (j/l^ (jb ^ ^ 

y^ if Jl^'li'ljh c^'J-LLr Cosmic Rays) 

Ji^ ii:;- ^j^ J-^‘L^ J? 

9^L j (X>L Jj^ Jy^- “t- J-’^ o^k'' iji^' J (Jl^ 

lT^^ U? Jk tik ii^-’ ^'k if A ijih O^U? 

(' 

{j^j/ ^ c^ I >1 

U? c3tf^UT (^ 

Jjj/c>i*Lt j"(^ if i^j ^3 (Ji irc:^L ^jif^ 

ojL ^ L^ (j/'lv^l^U o>^i.i>^L yj (_3'i_-k'i-^l(j/'b'^Jl^l^' 

(j/b^ D c^f lA^ (3"(J>:i> lC -'*7'^ 

c:LZl (jjyl>'k iijk-^ U-*^^**^^-** ( X-Rays) 

UT'bC^^jU-ylk/(Jjc'j J-ylsjO'k*^ 6^ 

►lik1^ Ik 1^7 Jk^ ^(/''k "SAy (Jik’ iji (Jlk* 

7J7 Jlk' y (J^ (jy- i-L iLn -y^ J/^l^'lj/'k^ 

yyi i-^l/; id iyt ciy.L 7lf7> i}'^i^ Ijr^ cTj/k^ 

jAiJ’lif^i/'if {Jj^y.U^^ijl^^ijh}}t^i^ ir" Zl (_/j7 7^ 

wil/lcZ>-k/U-^'-^i-k-kl 17yyi(^ .1972y-^jy 

jT^I ky ^ JyiUL-y > 

-^kk^ -f J 7y>^C Zl i;;! Jt-1/lx, 
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/" . ^1 if J-. - t!? ("="= 

" RS'*''’ '=°’°P=" 

J-' " "./; J-.ffijiyVjWij'i- Boronjjl Berrylium. crj*" 

/J ^ Jly ^ JA f'ii 

^ jrl-k 4 ^ Cf ^ S'^ t/''‘r ^ 

^ tT' - ’- f>i' *^’7'‘ ’.f 

.f L, ^ u,. C« v> u: 0’>^ V^-- j' ^^’’{ 

L^r. *•. / K-^yV jiV- ur-^'yc{ ^ ^Ljy-iJ c;:^ / 

W^yVji'.y!r-LirU»^ Fossil ^■'^_ 

Jsa- j'y-i^ cy >‘'-- ur. y 'if'- 

Cl-f /So’-Ao>>-^'f'‘-'i^^ ^''^'"''’'/’Z 

../i.- ^ ^ ^ 

yis Boron)y:r'i^Lyyy,flJ’’'^f '- 

f'^i./ry^ i.?S6^<^SohS (s' 

^;l„lU-s^lVz:af''u: (Geology)o/slllFFl?^^^"i' -' 
i6 y(< > ('osF-inji. i-y lit u: jy- tf yy >* iy 

i 

Jr^' (3^1^ lT ^ 
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- / lT ^ if" ^ ^ ^ ^ (J UT ^ 19 4 7 J j?-J ^ ^ ^ J r, 

^\'iL^}>^- > i}i^'< Jk iSO^ ^ >- 5 ^ ^ i_ j/( 

j}^ k^ ^isJ'f s y^ if ‘ Jl''^* ^ e^y 

c-'l^j (Jjl^ 1^1Mesonjjl PositronJ^ (/j/l^ 


Sd-iJ J^S (Fundamental Particles) 

y JJ>(^ /c>U 

^(j/l^ c;* y d- ij^i^k<^ y^ j}'^ j>^ uy^‘ 




(X - RAYS) 


^ . 1895 i-JL- Roentgen/(j/l?^l) 

(Electro Jy. < - Jj 6^^ '^v uf'^^ ^ ^ 

Magnetic Radiations) 

J/'a UT 

/)! mI^'c (i/c^' 5;^' 

(^1 jjL^ Jr' ;jl jLi; SJj Jk ^'L- Zl Ju-I 

,5 ^ i;U ^ lTc/' ^U /l^Ll- (X‘ (3^ '<i^L j/^ 

^ji\ Hard X -Ray s sjL i o^--y li-'L 

^ ^ Ju; Soft X-Rays tiIJ^“k 

o^u? x/- Y;ry oA J'^ 

Characteristic X-Raysit^yJrii/ 

-4rkS>’^ S uT 

X-ray U)' 

Crystallography 

;3loUu ^j5Zlp/l-^LkL^^ 

jkv ^ lT ^ (j^ u: ^ lT 

ir:SUl^ X-ray Spectroscopy'-3^'i-C Spectroscopy 
Energy >jI ^>^1-- ‘ (i/T-^ <L~ /’^ Zl ^ 
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Levels 

Hafonium/^^l;:;^*^ 

l/.J^ 

L 



- <^ (3^ ->> -i^k/" ^jl cJ^^l'c (^ij c q/jI c >-J^ll 

Ltkr'.t>"lX^ lT^UTJ jj! (jjyUZl JLf* (jly-d jljjl 
'~J^'4 j I — ^) j 11— CjJ (I— C '>t j—<£l<ii ly; 

l^(JJ>L Jvc^jl Jr^, (j^ jjl 

<—k Li!’ (J-^ l3k (J^i—L u 1^ 

jl/j 1^" c-'k’j Jrt (j^ (Jj::^ - Jk S S ^^7-^ 

(Surface Tension)5k"J^(Melting Point) 
^ ij^ ljl,X^Ji_^i j7 2(1^ iz:^ 1^ C^/ J/i?(_/^b^lJ 

Ji/j ^u^urjyjL(^^’yi^k/(j'/y^ /j^f 

j>\ L.\XrJi./ TL jJ 

(/^k^:-Lr;|>^l^'(_fjyty‘(y(jr';ji Jk”^ i (j/ 

/"(j/b^ (^1 i__/“ <i—I^J X^ iS^’’ ‘ 0^ ^ \JiJf'- 

- L k/J L^l ^1 ^ ^ y ,LC-^L k uT'jk^i 
Lkk^jL^i(/(^2/^‘^c/'/*-ij^»jlJ^‘^uf^/ u/I^K 

ray therapy^lklllj<LkkVy>5Z3^(j/b^r;il-<i_ 

Jvjj (Polimyelitis) JU^l^l/c Jjj 

(Pituitary l^'Jj Lllj i_y; l^_ (y^k^s>p (Goiterlj^^r 

C)>^-‘\ ^ >>7c- ^ji jiS (Hyper Insulinism ) JjL; ^cC'j^' '' Angina) 
- (^1 V3(J'.ir(_/l/(<^ (Hyper Thy roidism) J^L ;j" 
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(Electronics) 


j'_y jOj^ t=^ jiji £ Ui,^ 

S iS^ 15*1* »»-->^ c' ‘ J—L y*iry 

y y"- ^ -r^ y' i y ji ^ 

i:£-j ji ^y. ^ (J^lyy C"Lj ynjU^-'l c::, ^ly'l Zl jL^. 

®yy <U1 A^‘ tS^ (/£4Z_y£o(y3 <^yf (f i,zy-J^i) 

^ f • y ^ ^ ^ y' 

>J l}>X y y s£^<i^yjj yC jL>-y 0 -r - y 2-/J}/ 

0/(y*-*^(3^<:ityc-^,_^l3ry.yi^y(Electric Current) 
i^l^. Valvesy^iyij/Jt^l^y>J^/3U 
*lii<'£_yyer £_yi Valves^^l-Electroni fub'e&je^^l 
Jlejy (j/yr-^^j;UyOyyy^y?;yyl-^rirl/y 
Gas tubes/I'jj^yij y^yy) Vacuum tubes Vfj Z^lj ir^y 
y Thermo electric effectj? Electron tubesy.»-(^/tyil/ 
'^‘r^'-yy^V^ Thermb electric Valves (_/“< y Jy^’l 
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jji -I jLf 

Jyi^^ t^<^k->^ii>L''‘ (Cells) c:l£<£l iJj.'L-^, 

^ ^ tX ''^’ (Fibrosis) if f li^L (_^ 

-(^(<il_yil^_(yiy'l^ (Interstitial Nephrosis) 

tC-{f‘■:: ^ {J^ 

) f C/f—’ I-f£ -1^ J-'f f uf ^'-^r’'A^^ Uij 
/_ iff cL~ 4 4^; J^/x ^ (_/l if- J -{A(S^ 

f/' ^ ^^LLj L j y" {jyij;>J’Zl4t-^(^H 
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PUoto ]>h y Photo electric effect 

Photo tubesL electric Valves 
ly* U-j j^’l^l jljCl (/ Transistor (1) .1947 

^ Valve 

/ ji j,\ - l/ ^ iT Valve (/ 

L Silicon ^ (/ 4^ ^ (/ < Valves 

Lb-. 4 :^ jyL=’j (Semi Conductor) (j:5 Germanium 

jC\ ^ 2^li^ Solid State Device ^ -?-j (jT"- 

Valve (jlr^ (/r^^V 

/ i/^'l^i 4_.ic 4_>. (Jf"' ^ ^ 

^ y\) 'ij’ 'circuits <i_y; /J/J/ cT^'/' jyt 

y (y^if>: /lyyjt’Zl L-/Ji/^i 

^1/;/^ 20(^;l|V^ ij\ S'4> 

Zl yi - Cj" L-jy? es'^ Zl cC ol ^y^) 

l/IC Integrated Circuit^:LiC 

Ml - yi ilk d/> y y, ^ UT i/^‘ - ^ 

^yy!j'^l,_/l^l;^-^Lll/ Chipsj^Lr, iivVi^l/ y Circuits 

U:J’}^ Silicon ijUj^ i/^ y,^ LfJ^^A Li,S ^1 

30 C 10 - ^ C( . r , rtiL4ri_y 700 C 500 


yt y J«iX ’Vaivey yt^y>vi<;' 



47 


Ire t*yf 1 ^"' I 



^^(J-IL^L^ Jl-^ J^L 

Large Scale X tL^s Jy f Integrated Circuit ^ X 
Very Large scale Integration ^jl Integration 
Micro Electronics Ziy"^(J^l/ Z. Jr (yy^ (j"!- 

Xr -i-y£ ULI Oll( (_^r; (_^^"(_/' 

IC S t—^jJLj^-— _i 2 S^j ^ I ^ 

(J^^y (Circuits)(j 

y ;lj^l < (Amplifier)y (jjyJ) , (Rectifier)y'c^-'C 


Jrir (Detector) Jl;l vjl (Modulator) ^ (Oscillator) 
tilV Li“ (D.C) jy / (A.C) jj Jy (3^ ^ 1 y^iiA^ly- (_/t ^3 

S (Modulator) jy 7 - ^ ‘'*’^'>'V l7/V iiXj 

(^ ^ U^/j O i}^Z/X 51^ tXX ijiyj jf ^JlyJ 

(Cathode Ray J''^ C/(^ l^- (Detector) Jl;i 

UX lX tube) 

■Ir^ >' p/t ^’■A'C Screen i£l y !/*^^ c"'" t"^^ ^ ^ 

Oscilloscope 7j( Cardiograph ^ (Jj J / J''(_/l- Ci jLi 


-^jyClel/jiy'l 

Jl>> Zly^y>yjy* Jy jy* i_,f>^l^'j/y y> y- J* 
lX ■'xX X-t-' X l iji^ ^Jt"ji3 ji3 y ►Uy TU tXX ij)yj 
lC u^/i S.uf' XX^ uy ^ y>^ 

^ iS^^/X6 lC iX ciXj (Jc - ^-^uhv 
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(jj// u^/i (j/i»^(/>y (jij-Lr, 

j/ f^ ij}/jy L^-* (J ^k^-.^L i?i^ zi 

- ^ CZ/j;V*ur lT^0 ^<C/l/' 

^ li 6 V ^ ^ 6yS 

^ ITi^^ (_^ jr^ ^ (j^ >(t >'>>^ oU kS^j>. 

/ js^yyf / ^:^^fe^ZlyVJcZ^>.c^oD^J>Zlcr^l>^'l 

Jy/^ UT' li- lT^ LT^' ‘ ‘ 

Z. i/^-- Jl tir'i i^Lr;^ jW j^il (/y 1^" 

7 ^ j ^ L L? l^c>^L 7 ^ 1 ^" ^ j : ^ 

Jk if (S^ (J^ (S' 5’U*'Zl (J^>/ 

So^ ‘>' (JJ/ sLs 

<L7^xji^ ij' Zl [jy^/ Z. Jj (_^ (jyu'fjj- Jlj (/ (j"ii^ 

) )^ {j^ c^Ia-^ l-'— Clj j y y ^ -K 

- lZT^C^ Zl7^(J^ y <Zlir ^ >*->* 7? ci*^* oL L-^ ij^ ^ (J^ 
f'ir'>-Zl(/'zli-/iZcjl^‘i^.-i 5 ^jW^'(/^^ L/^‘|^'(/ Robot 

yx-yx-^yi^^^'d J3r^y^\ys^~ yyji-y / 

^l:^yy^/yyol{-<^iky Jl>^' 
(jy'jj (/»7jl ^.y>iA Zl t/'- ‘T' ^1 ‘ J^}^J 

Zl c/1 i-rX /»>,L^ 1^^/ J J^' (Xu J -/i^ J/ ^ J ’>"< UT U Z, 

(Y <=^j^A/yr^ y jL^i 

J^^^YI^yjZl j^'-i^YlelZj'^* Radio TelescopeJf>4.^1 IJ' 

ScC- J3) if - ^ dk S uC 

iTc/'w^ 
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- ^ 

. ECG J>^ J? 1/c/'/'UT l/" ^ J^> 

'p' j4 

Diathermy^ EEG . EMG 

U: J-' ^ 

Remote cijl/ i/‘ JU'I 

jk jijy ^>j J'-I Sensing 

c:^ \J' (jk. '-rT' (i'-t f'^^ O*!/^' c^l2-^ (^ /i' 

}j. ) j f ij^ ^i}^ (Electron Microscope) Jl/y. 

^ } tC. J ^'1^ ^J\. ^::_ 
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(Electronics & Medecine) 


6"/ ‘ J7(/ 

j\^ j>^ liz^''*' J^^ii-i/cZ 

ilZuLl^ ^ 

- L W L 1>. (?" IJ Zl i--'-^ 5^' C/*'^ “T- 

^ ’ ** 

^■y eeg . ECG^^^ 

Ly,J^ y c^Uft_/''i>^^i j-l^ 7ji J;L-i:(_^(iZieZljL^l 
’(Oscillator )y7>-?3l ^ (Arriplifier)/(J j/I lZ cZ 
Logi(' Circuits ^ Power Supply c Pulse Generator 
J.irc^Ur^^Ojl>3U'C'‘>;:^ ^Oscilloscope 

Electro Cardio GraphJ^G:) EGG 

J-K jG 

>:(jt/3- ^ tZ ■'^ lZ^ kzZ^ zZ/ Z^'A-Z^lZ’z (_^i 

Oscilloscope (yoZ" — (_^i (Electrodes) 

^ J--- Z'- tZ cZ ^^ 

(Z^ iy^i^;3Zl Pen Recorder^! ‘Zy^ 

JlU^ Electro Cardiogram ‘»Z^ *y" 

^L J; i;.! >/cT J^ ^ ./g ^ (/(/I-^ 
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y 


} ji'- JI^^(5'UZl ECG (jyU^'ljjj 

^’L J/-C_ L y^li; / ijr'’ J>^.~^l/ (j^ 

/ ^ jy^/ O^'ij" Intensive Care Unit(^ jy 

f ^pLI^L} ^ ECG^jLj-^LW ^ <£l i£ 

oT^- cy^ < j V y ^ y y ^ 
^ u y y/ - k >1 3 y ^ j >^y >. y y / /y ^ ^' 

>>. L-rl/jU? iry^y(j-)^r^y ECGyynj^yL^jjk^iy/ 

/;) y.y / y Zl ‘-y-^ y ;_y- L br; 


^y I j-y (^'’1 y 1- yy iT / j ^ (y i- J r; yi j 

iTl^l/^Jl^l Defibrillator J< 
-^ly^-y^iy^yc^ury^'l/iy EEG^/y ECG 

jiy'i^2ii-/^ii^fer^'uyLjyy/.y ijJ-l^ Jiy*/y- 

G^y - y y* -y* t/ cy iT J^ - y 

y o^it y tj" ^(3-’^‘ u^-’^^/T y vy ^ jj >—y* i-i-jii? 

y-^^yyyu/EEG 

y ^ u’jI^- cj' ^ j'/ 1 /'*-’ ^ y y^ y (ivy^y 

;y(ij y/lj iJr^^ y (jj ;L^I (3-^ jy/'ij^ y^l^- <:^ L L? L jlij (J^ / ^ 

5 U-J ^cU- ;ji-<^LUiy /tli? y »jy Zl Oscilloscope <i-r; 

J.r> J-I^ ij_ LU iy?vl^^ / J-i^y (pii ^^3 y pen Recorder 
y (Jji y 7 ^ y} - Ly; y ^\£' ytj y yy ^Uj^i IT(J^ 

y eeg 

Jy:»>ir 4 _y^(j'.^^^y iT^v^yy (ji^y y^ yii^^vy 
Brain 73I jy" y (/Lj iZy ^ y (jyii?Gj JT ^1 / eeg 



y ZL^y. IT Damage 
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Fibre Optics^Zlj'jyy|^- 

- I -■^' -r f ' ^ ~ 

'iL. Z_ j)/^~~ UT oC ■" UT' ^ Endoscopes Z- 

(Jr I Gastroscopesc:L<;C(jf'’i (5yjOjii)>^'‘Bronchoscopes 
I Laparoscopes^ ColonscopescLcTl (jr"'! 
i£_ ^ jfji’- . Hysteroscopes 'iL tC Genital tract Zl 
-_L/r‘ Angescopes ZL Zl Arthroscopes 

<L-yri>jL^k_3^^/ Endoscopes 
Zl c^lU>^ ZL Zl Biopsy ^^5 Zl ji. - LIp ZLZl 

yy; ^ cpIL^ (^^1 z£. j j/'yi'yji- L Ip (_)^lp i/*/' ^ 

^-^^CC-lpUi^"/" Tumors^yf I-L Ip I/Jy L J Kj/(/) 

Zl Endoscopes (//-^UCLlpl^jy/(jy^ 

Jl^i 
— t*l^ 

- i- jyi -'j' >'5^ c/* vZ 

/(jf*/zl Ut^'^LC'r ''•>'iJjZL-(/k^L^v 

cj- Cr< u:p'.L L=>f Vy’lt ^ 

CT scanty e;(-(^^J'|pZl (ji^ll-'C^ J^iyroDl'X ^ 
(3^ MRI Scan t Computerised axial Tomography 
Positron (3^ PET Scan yjl Magnetic Resonance Imaging 

-(^((J*!^ Emission Tomography 
jLj ^^ ijit/ ij^yj 

-c^LlX Blood Pressure Monitoryj-<^LIp^JU*^lJlwTlX’ 

1 /Ji/^i jr ji^j 

<i.-lpr; Tumory^(_r^LjX-.^LIeLlij(3^A Brain Damage 
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^ ^ Cl? Lli^ ^ Ife^t (j/'L^lJ ^1 y 

<Liy Gama ray Knifev^l X- ray Knife tyl £_U 
l^liiJL<'i ^l|^'(_/^i^l Infra red Temperature Scanning- 

yji / (Ji?y Jl^- e;Gj5 ^ c^y/ j 2 UT^ c^k:''> X- 

Diathermy y ^(Jl' iL Zl / ^)/( Zl 

Machine 

^ 5> ij l/’^ Jl 1<ZI Electro Myograph EMG 


‘^^■' iT'- ^ Lie Jy ^ Jl^' 

Electro RetinographZLZl <L/j>^l> Jy ^ 

IJj ^ CLJ) jl |__y l^^(JyL^^- (JL‘ Glaucoma j _^.- JL? J 

^ iolL» Zl c^lfl (^1-Ll^ tyJly^I Tonoaraph Jl L ZTl G' 

(Pace Maker)vP jtyZLzl jrj(/Zl Jj ^ 

Electron jjl Jj j ^ yr/. ^ 

"lZ'^Lj zCjJU*^Ici^lJI(_/^(y^lMicroscope 



( COMPUTER) 


/ C.L - |P lTl/-^' “r ^ ^‘ 

/fy. ^ u ^ y o/c C ^-^ 0 : 

c/l J /. j"^ ‘ -^ " 

^f■ ^ ijUii ;,I ^j /.. J/.- >". CC /il /V ‘ L Lr^_^' 

.u'j uOv- Jl y.j::^'‘Su^^^ > ^ u:^ if 

L ; /; Zl / n >/ 5^ U r^ J cTcC lC ^ ‘ C5^ ^r U^- ^ 

.l,>;^^S’4f’wf jyli'-^i'’^(J"^‘^>f-'li'''’'T <1^^' 
V 4 *'k.'>'. oCJ?' lT ^ oL^' t/- ■ -r lS/'^T= 

o;L-^ yjl (Mars) o;!^ / <^ ^'-ij'" 

(Venus).yt^ 

L (Arithmatic) JL^ 

f:.^cr^ if-' ^ ^ (LogiO^J^ 

^■}_% ^\-^\^ ii:'!f^ \J“ (Instructions )c^U>^X4-) 

^liP’i LVI ^1 A_ sb'Ji^Jr ;:^- J-^_|;^'Cr^U>iC^'/? J-" 

c^U ^ L-^V C''- 

^lT^U: 4 /- ^ t/uk"- ^ '^‘ 

. j; u-i. 5. ^ ^ ^ i/o^'or ^ -‘r 
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J'o'i vji J^s ‘ d^- d^~ ‘ 6^^^ 

i_lj i-/(/LJ '‘^J /t^'y (/‘ d~ iji/ 

^ ^ d}y^S<:^ L //?!£ /t/' 1^' 

i, (Charles Babbage )2;_t UT 

l/l/j Analytical Engine fl-^i/-^ if '-^'^*/^'f-' 

Punch CardsiiL-Zlc^LL-^ 

^ .1947.^/.i^/ji^^’ir ^^ark 1-1/ Calculator 

1 .n,iR - Mark 11 

.1946 OJ c (X 0-JLfJ (j) ^ - 

(Electron lubes) j^h 18y^--'>'( 

^ -C/' - iJ" ‘ S cT' 

Ji Ic^ ^ ddSd^^'dr/^ American--bit 

J'Jy J^ 25i^"' 

y , Jy^ lT ^ (ix>'' l/ l3'-^‘ dd X - ^ 

5 - jjl—(Jyty'lr 500 if Boeing 767 

:l^X r 4.^ ^ X'^4 v-V 

ci>'>' XL ^ X^/ lT if 

^J.'f f J- 3(jj^ Rolli Royce y Jr. 

i/>^i3^iKXu 30JXtXX'^L-XiXw 

i/X-X 

^ itU X JiX'iv j^^4X X X 
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Digital Computer - 1 
Analog Computer - 2 
Hybrid Computer - 3 
Digital Computer 
if' ENIACyr/" ^l>^^llU-^ 

it 3 < ^ ^ ‘ 4-^ o'>/ S'^^- 

j/r/" Digital o^LL-^ £1 f'O ^)l Data Processing < 

^ Ml 

Analog Computer 
-(_/' CurrentL Voltage 
Jy. / Differential Equations yjl / i/O* ,_al^ 

J'ij^ Cl^ Oi Mechanism L (Circuit) 

(/• c^LlL^l (^1 ^ pTl - Jl? pf ^^3 <£l Simulation (1) 

yjlb/'^ypyi^ Simulation 

^ Jo-S^ 

Digital ^ ^ Llel// Jr /^i Hybrid Computer 

♦* 4 C 

• X I * 

JD Jt Anologyjl 

ij^ jy^}) / 

Hard Ware - 1 
Soft Ware - 2 


r> t3 /*> 




Hard >lii^ 1^" pj>V 

yUy Jr^/ Hard Ware-s^Lli^ Ware 
Central Processing Unit - (a) 
Main Storge - ( b) 
Auxiliary Storge - (c) 
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Input \ Output devices - (d) 
/(_/"• Central Processing Unit 

(Jt^ ^1-Z- 

Temporary ;ji Manipulation i Processing - (_/t iLl 
-(_^iyjiy'y (_f J—U<c:f Storage 
l/( j^ ( Internal memory ) Jij'L? /" Main Storge 

J:-\)^S ^ iiu (/f / v:^U>^ 

ROM . ^ Chips Chips 

-,i^.<L/l^/u^'U ROM Chips - RAM Chips yjl Chips 

RAM ChipsO"i^.-^<iL/^jL^l2_Ui_/’jyUji:iy‘j^ f^- 
1 —Chips Uj'U 

js^ (Instructios) UT cf - l// ^ 

^yj^) / (Data) 
Ck^{/- Secondary Storage/Auxiliary Storage 

. Floppy disk drive ^ Disk file Unit ij" olil* 
^Magnetic drum storage''Magnetic tape transport Unit 
Compact j)i c Cartridge tape drive . Hard disk drive 

disk 

ii^LUl^ ij^h J / o Input 

Jy yo^OjI,^^’^ CPUojjt 


Punch (y^Jl Input devices Jy^ 

Key board ■ Magnetic disk ^ Magnetics tape , card 
Voice Synthesizer yjl Mouse : Light pen Paper tape 
lC lC ij^ Input devices«£l|^ ^ 
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Key board 

l/jl/^l ^i^^ijl->'(J>./u^^Cyi^iJ^^Key board Z. 

^ Ji Input - ^ (j^ sA-/' '^•c ‘=r "f 

£ jyl//V/k_yJ^“ Voice Synthesizer 

^ C^L < > ^ 

^ - L 

^/, ^yV//vtct^-y Output device 

Visual Display Unit (VDU)-l/" J- 
Lllj i_y, Jl/^' e}ij c-f c ^Ck l/ if- Monitor y j>^ ('U f"' 
^Magnetic tape c Pntnnt sjik ^ (yl - ^ Output 

Output(/ Magnetic disk^ji Plotter 

-WJ 

^uUi’l iZ ^ ly; y / /r/ oiT Software 

(lnstructions)c^LJ>^ (Data)c:-U^ (Informations) 

^1 Zjy ^ ik^I'l Zjy y j? i L k (-ir c/L Lfy^ ^ 

j^yt-Hard ware 

/r'f ij^ ^ tik^ Programersji^^Cy*^;U"^iZjy ikZ. y.r?^ 

JOperator »j . *: 5 _C/Jk^' 
-y“nZ_yiZ. Soft ware-<:_y^Li^~y'/yyr^(Jj/ l/.y/^ 

System Software - 1 
Application Software - 2 
System . / .k“ . /'A lC Software » 

-^L/^‘by;iikZly‘r/A///Software 

Jiy^l yt Software lo Application Software 

> Jk.r Package 

jLkj/l>_Zlt/ SoftwareZLf^l/*6_** 
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jfij ij iLiC i yj J 

lCu^ i’^u^kju'-LC^ikSi)^' 

Low Level Language - i 
High Level Language - 2 

Machine ^^1-j Low Level Language 
Machine - Assembly L.inguage J/'jji j}f Language 
6^‘-C 1 ' " 0 " ^jr'>>7 is Language 

OUiJ^ ■' Circuits^U 

Machine ^ ^ / U^J ^ 

[S^^ ^ (J^ -r ' cT* ^ Language 

J-^‘ Codes Assembly language 

ij- L >■ t;;L"I o*'- ;_X( £_lJr^ Mnemonics 

jL II o"'' 

PASCAL . ALGOL , FORTRAN . COBOL , BASIC 
High Levels lC< cC'L ; ;j,-:^l (/y Lisp .l-v 

i/'- •^ cji y ij> BASIC S ^ y Languages 

lC ^ ^ iS ^lC CJK ^ y j!^ f 

Personal (}^ PC ^ tj’j^ i}r, J>j\^ 

r^cO^ (J^;^ ^^^*(^1'. V ^ Computers 

(/'V ^ Jl>^) COBOL ^Ij Lf 

Jkifjl^l fortran^J jyj^ 

wsy/^Uiyu^ 

'~y^ - " C lC 6^> J^lC ~^/ 
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yjl DOSclk^--‘~u:f 

package^^ windowsyj^^ operating systems^^ UNIX 

^ uT^ (/' 

Turbo Cjji Quick Cc Visual C ^ C+ + 
Zl S cfef 73>c>^ll>^/ O^VZl (/I /Jr^ 

^^[/[/^ 

Main Frame - 1 
Mini Computer - 2 

Micro Computer - 3 

Super Computer - 4 

5 ^ L—^ I Main Frame 

16 M B IT b <£ll I^1;:;:^. 

80^ Mega Bytejjl/^ MBJrz 128MB 
Zl 128 bits ^ 32 bits l^r^L Jr^i/^ 

" 1 C/jl " 0'';l/i:.bits)-(^.iLr£ y word length 
10 ^1 M ^*7^ (J>1 o->L 7 I 71^*7 y ^({jj 

\( ^LfT" -^7 3 zi / (X X ^ ^ Xy 

X. Main Frame-Ju JD (_V Data Processing 

JBM 360 / 370 < UNIVAC 1100 / 60 <Lli 

dec 1090^jM cyber 170 
Mini Computer 

y 16 MBtf:, 2 MBoAIT 

- ti/y word length <£l 32 bits^ 16 bits^lTjy 

J'll ^ y ‘-T’»-» (Jr; s^L J (/1 (J"Zl yjrZ(yl 

JIT*^* <L—jh^ (JyL Jv'iTy ^7’ T (_/l- CC-J' (J" 

VAXII / 780,PD- il (^(^7 (jZ(}^^; 
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. TDC 332 j}f 

Micro Computer 

cpui^Jj^iA^^Cki/i/ (PC) 
r^' t)l^ ^Cli/ Microprocessor 

A Cfy A'j' (Microprocessor based system) 

Process Control ^ 

word length^C 32 bitsf 8 bits 

Le/^ y, ^ 

Kits>_/i^ 

DCM^y IBM - Pc . Commodore 

Tandy 

Monster/ - ^lll/ ,„<( Super Computer .,r 

CPU^Ie^y^ '■.’'~^>-LC‘^i/- Computer 
CYBER j,l Cray - 

205 

4000 MBL 64 \A^<.Zjf\Le ^ ^ / ^rl (j'j/ 

Word length^ 128 bitsC 64 bitSf-i^yZ: 
f^-!A ‘ u/ A ^ ‘ < ( meteorology ) 

S" Jj/ 7 l^'(/'l- <L.>- c^.JjA yy ^ j,\ A'A I 

U-^ * 4 - Cc^le it ^ 

J-ZciT ^Data Processing^jl^Vt^^'jj^ 

■<=^ e1945 - i^y/' (Generations) ^ 

L>^' (/' - )»A<C y (jfv^jr/£ .4 ei959 



62 


UNIVACyjl .EDSAC . EDVAC cENlAC ^jiJr/ 

^ ^ yt J )/ ‘L-h k£j^ L^‘^ 

jiV <^i/. jJ (J ^^'4 

JL^( ^’L JyV if, C/'- ^ ^ 

/ Machine Language i:C tfL Zl ijiJ )/(^1 - Jy; 

>ji (j;^ /I ^ c:^"^ ZLZl/l/jy yJ- tZ -Lyi J^ 

7jl LA>i 50,(j;jty 30yj^ ENIAC iLy; of- 

ovf/-^ lT( 3^ 5^^-? (jr ^ 2^ -1^./ )/ i— (_^4 2—^-^yj ^30 

-oCt'lei/ Jy 

.1965^ -igsgyr.t^^-iMyr/zl (J/jj 

Magnetic Je UT C^' 

‘-i^n JU* (3I^(^ Core 

Jiy^U^ Assembly LanguageZ-Zljjjyyf/^^^i 
f'lZl J^(3/'5;---Xi_.le<^f'i/^y(/(Z'C'''.-^ FORTRAN mU^ZI 
(j-Li ATLAS yji IBM 650 .NCR 304 .IBM IQQQ^X jsJt/ 

'lZ 

l 1 (3yc“".XXtyljiJ._Z -1970 0 MSesyyjX'sj 
Small Scale i_ Jy lT lX'X Zl o> i_/i - Z-lX Jy/ 

(_f Medium Scale Integration (MSI ) yjl Integration (SSI). 
(/lilst-Xi-l^i-L, ICSj^y MSIyjl SSI yjU L j /j.VlZ 
-X<LleXjL^I Chips^ ICSi^U'.j'^-vIy;^ jjyjXzl^ 
yjl ICL 2900 .IBM 370 .IBM ZQO ij; jiJ>/ 

A/', :0iX 'DP - 8 

Magnetic yjl Magnetic TapeZ^Zl Ziu ^^i-2Zy;fl/ 
oflU /" data Xi^Lj X JlT^l disk 
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■ J 3} Ij 




IBM 4341‘ 


t* -1985- 


COBOL^j^ B ASlC^'j, JL^*) ^ ^ 

if' ^ d/^ is 

-is 

STAR 1000 - PUP IL DEC^O ^ 

-1970 J;[r APPLE ll^jl IBM 434f 

SSoS u^' ^ 'S^ -1985.^ 

Very Large ji\ Large Scale Integration (LSI) ^ j,, 

^ S^ ^ Scale Integration (VLSI) 

S cT^-^'or '"^lT'i/ Microprocessor- 

^ Jk-j, f / 
- (J >7 L-c:>^ j; ^ y 

‘ S '■ JS -1985 

jdl/il /yj dJl^ c/l- £_It/O S 

yjl CRAY - 2 ( if id A .,1 \ - * , 

f y^y^' y '^ ) id u-'v^ cj' - (^c 

-idJ^yS CYBER 205 

d ^id'^dSiC'-d^ <^M 

/ J-yWT (jC'j <L ECIL-T-^.^ u ^ _,_^J ^ -1969y;^ 

TDc - ^2^i-'^)Sird\/d>/‘'c-id>yd)A/]},j'^i^>y. 

^ Main Frame 
[di)dS-<Lj.\j,j^ -I985»j.^ 

iS ^S^'>SrMiC 

^^fySiT'y^SrSyj^ .1986 

ij^iC 

iT Jt^' i—K Zl jS - (jb^Vir/ 
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^ ^ (J*f'<-’'/' 900 /- -^L/? ^ C 

.1997 ^ lT c/zt^' ^ tT' ‘ ^ ^u’y’/ J^< 

cTuv^ ct* J^' h'’'^~S o>-^^ ^^.u: ^ 

(Duplicate )iri^,'^-!/Lra"-J>>^'>>^^‘!/ H) 

- L Li7 l-^ ^ Ui^ 



65 



(XEROX) 


‘ ^”'5 C/-^(Jr* iy:, . >'■1; ^a‘ 

J^ '^'•’> 1 / 0 *'- ^f|'|^", I'Uif J^)i' 

-I; ^ f'j 1 ^( 2 ? ^ j (j 1^ b-Ej,j> CTi, U y ^ 

^ Plain Paper Copier^y f 

__, -‘^ Jle jk^f^L-Zli;^ L/^yj^- 

•J^ l£/' -i-'j i£j ^ ;y 

Jf' ijT I'l- ^ ^ 1 / ,I^J ^ ^1938 ^ Chester Carlson 

l/' cT >X - (/' \Xj Electro Photography 

^ ^(S' ^ J^'\f \f (yfl-JL Xerography 

^ ^ CJ'^ ^1949 yil-L-U. 

ijh wL^. ^ jJ}>_J^p/^yj '■Jy -1970- L 

LT’uTy? t-*->'-:P^(ji^"yyO^c^ ■^3{j(--^[f w\s 

-!y^J J3\^^l- Xerox 

y,ji^^^)3<^yji^y\f yy\j.j 

^yj ^ Jb u>r - lP ^ cTy^"- ^ l/y 

"■‘T"(Electro static Image) jLf 
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j i- ■ 


SulphideL SBlenium r ; > fL O 

SJ 0^ ^^ 

(Duplicatinci ^y_•^ J\>' oL'' /\}ywf^ 0 
, Machin 0 ) 

ri . ^ (j r: '^' ^ cT^ t/^'‘1- 


VI 


/'^M..^-''^ij'' I'^S 

X c^L; 3^’ c/' (_/!- (i^ L// 

‘X—XL i/'X_J ' — ^ti—J^!.'—^ .IQSIc:- .1971 

^ Selenium ^U^iLZl(/ >Jj:d'.-jf 

^>_/i‘4 / ^' ^^0 oT V V- l3^ J^' ' 

-J'ur^'-’^Li^ Jxj'il 

j /' M1/1 y ^ /L.- J ’' 

Jr^"' Zl ij l/^ 4’' .^’U’Jj,^. v— - »£l -^(- XQ- 

X', X Xi Jyl j, y.^J 

^>l/^ 




^ 51 y f: ^ Ire J^L >/^ l/ . 

J'U-' J' ..^ b-"! J/ UT l/' - ‘f' ^ \/x_J 

L W Zl rV Jyi /l/'"''<^L>"‘ DRUM^/L-^ 

Exposure timeZl DRUM;_/l / ^ 

I lT .;,; L ; or- l/ U L >. f fj 

Halogenl^i.i-/ 

j2oX^ 'Jxjis ^ /J 

Jl/^l(/ Microprocessor Control System 

j,-;^ uT / .-iv ^ .c-" ^^4^ J^' a: r^' 







E X [D 0 s u r e 




r ; j' - L U U', 


(_^i(j-' sjLa>I c:-Microprocessor Control ^-'r iy-. 
ojL ; Hi J'C - ^ (j>: ^_/lJ jTii^< 

yU*" ) j/j -L-i’- sy JlX^• JilT^'U- cL ^()Jj\>J\ wC-iiL/ 
DR UM ^ ^ j-"- - J r. , 


(^f (_X / Power Suf^ply Unit(Jij j Jt - L m yU- 




1^ cT^'' 


/ 


I i ; 


j >. (j c/ - u/ 


■/ 


,PI 




i3 c: ^ ’ l) ’U’X ' Li' hj> 


J ; 3' 

-•V, ^ J\ y cT^ l/'^J ^ 0 "'- 


(Jk ^ 


J^ u if yyyU oJj J y / (/ 0^ -i > 5 Zl ^;/'^' ; 

'f'^j(jr--‘^o->"‘J x j.yi^c*j/i_/ 
lj-^'^*i/l3*^y/Cannon(_f(jLU-^u^UjL;LL^.^y“^i^yL 
ckyi^ eX'-4^(/^W Bubble Jet Printing ^l,_/“ 

-(T ^ L>"'JkcTj-U <.rj 
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(Telex) 


^ ^ Teleprinter Exchange 

VI; ^-L'li:' J V/;jl if olk-^;5 ^>V it 

-P^ir>'<it-‘f'''''^t"^ 

>Vit‘>>^^V^>ljL^I F.G,Creedji>>V 

.1907^j'>>Vit/l^l JL- C.LKr^umm/ 

Zl .1930 (y“ >-V5’U' iT/ -tl/'- 

.1940;jl-l/i/SV iZ JL- 

- Uy^yl^i ->; 5 

j-l^ Key Bnarcl il Vl; t'/-li^ Key Board 

Keys;;=;>/ZL.Zl^l^'l/r^ Zit c/^''‘^*'^‘ 

^ lVc J^ »i:^:o: J^' V f 

Pufictuatiuri Small) ;^l(Capital)^.^^^ 

-y” U.* >•< if' ' uy ^■'' 

l/'‘^^^'=^"’'*l^i (Capital Letters) w3j/wi_;r 
-Spruitt/f >^T‘ Punctuation Marks;jl^l>l X .^L' 

'—’Vl/‘Punctuation Marks ;jl jl>i if' 

(_/• y JiVjf 
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.-'L: iX Z: / jiife" Zr. z 


^ ^ O' ^ uS ''^ ^ 0^ Z ^ Z ^ ^ ^ Z ^ -^'’ 

^ L L?X^" ^ ^t^ZX^*t'( " )i.r>^lJ^ d^vr^XZr; 


5 j ^ Cu bC^ f' U„ ii I_ir|_^ 


jr’j j 2^h' .— j'^j)^ rt^y 


■LVi^-L‘y 


^'J>'V. 


Jf^i J)I U'"l'^r^‘^. "^A,L -// J/Zl Ykl/'l/ 

d''” ''" Y - ti ^- L/“ Y’''* (Y fLr' rt-r ^ ^ 

L _-'L'.; L,^ U^.’ rb OIff- t/ Y cT^ S ^'W'b 




r l3 w^’ ^ 3 ^ ■ 


Z JZ / oLU„Zf^4^^Lj^^3 Z Z^ 

— J>^ ’'‘— Exchanrje L 

_iJ^’ n Y”)-^ Jli/ Local Call JbY'^-i-sl 

jli/ National Call 


N a t i o n MI 


jb (ji) i_u ij [:jA j} SL j 




U ~ /t i/A C J_J ijC - >^ tJlO InternHtional Call 


J Z'/ Y' '* 


^b' 


■ L Z^ 


^?^(-U-.4^Clj/ jrpiRx Exchange^c^Zz 

— & 'Z/TO/lT^ 'tX j,--:^’'‘-Y( y' 

« _ Y i ** — 

Telex Exchange CodeiT-v^ LleL_j^ 5/^1^'^ 
s'l.'C> . o.'Nb'jt; . 021 0iiY5/bY^ 


041 


ot'-oV.oY 


4 


'’^(3 4. y Y'5 Y Y 5 / lC^-'^ S 
Y L L-y Y'cY ^cT^ l/^ 0/1/0*y 

Exchangei:^-^;^ 1^ c-'z 


Ly - Yn ^b'Y 

^L.' lJ^, / / y^r^Ubib- 


zU; Yi?-^L>.L-. 
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j,5 ^. r- JcA' - L k ^L/'r JI5 b-' r*' 5 / ^y; 

i_i, L-L: ^ ^ j3.r/' r*-- — - -j- 

•tu'- .1^ Jr/ lT'^'J^'"'' 

y l" •, P: r:' : JcA*- c/; ^k ^ Madra s 

_ ^V (3 5 ". s jL ; iiu r- >} 


' J 

(ji rl t X 

^ ^ /T O' 




J 


i;U-‘i 40 ^ ^ ^ J L* li <-<.' 




ci: 


rt' 


• ^ ; j O 




y 


^1 •■' Ih’', 


J 


'^'W- 


r^-'. 


;U5;>, 


0 


r I 


-r 


I l-y 

■O' u'- 


I b'y jJ^ y' >_-’L'' y L- ^y / jl- b'^K. /b ;) ) Jlb'y' 

/ ,'ci. Sj' ' •' - lT ■^'•'o"-' y 


I J ( I- yl 


Auti) .j' PiMforatnd attachment y olH y' -- yj -i-k 

^ ^1, j/ - yl yi^ Transmitter attachments 

,.y , , a>' r- p,(^ n £. Perforated attachment 

^' ^.. ^ OL O ^ 

^ __■ / J,I) i_ r. y' y J }I - Lk k '' 

c_,>.i Auto Transmitter attachment ^ LL: y yX l> 

L/ 

-^LU'U', 'y'/C^ ;Ci; j i'U-" hf'> ^ Tky 

i * " 
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(Fax) 


.J. 


'L Sij - ^ (3 c/^ 

r L/j a / "/L^ Ji?v, - ur (ju; 


Jk 


J ' '-' L^_‘ ^ ^ /-L- or.-^^ - ^ jjU-; l^k i^' 

~ ^ 6 f - J'^ ^ z Jr'(j;i3, 

- J ^' J-1., ^ B r j^ 

4 , 

: . j' 




iii' 


Jr^Lj J-- ^ ^ ^ jp- j' 


(_3^ rf-Kij <^ij^' c:_ Facsimile 

ik; -1843 i_ Alexander Bain <£l ik 4^KF) / ^y?' 

‘y k/ut/y / 1 /y (/ CT^ 4 ^L J/> j II 

S 6^6 j ;'>^ u ^. w j" ^v- / jy y 

J t fer y3 L ^‘ (/ ^ J L- r ^ 1 J" y- ^ J, y" ^ 

^ > y ^ ' /or J ^ y o:’ /y ^. y, ’ ^ 
o;yy^^ / 6y3'Jyui-'Jii-/^*yyr^,iyy 

-L/u/^U Jiyiyi 

JL- Arthurs Knrny; -1902 ,y y J',L" fe^y/ 

- (J-’i3./iO’4i:_ ,^/ Optical System^r ,_/i 4 _ 

i^'-O li l//lT*//-/O''UT -1^07/.}' 




Wire 


4^' lZ' //' / / wJWJ;;' ^ 


0925 



72 


RCAJ photo 

/ J^'zl ^ Ph‘'>t" CircAJit^^ UJiy ji J^y' 

Lj f'l^ J— i/^ ^ J^- ^ 

y J.jJbX‘ Analodue f'UiJ iV" ^ ^ 

^ yi‘C. .l97iiJ_-(jf^ o''LrL/^-'^‘-^-^ ’■•7'u'' 








. 1976-1^/6^/ 


^ ^\^y^hr:y ^-^o: ■ 1 PH 0 f'lJi;i,^'J^"/Digital 
,-:-i/k. O'^ ;L.'^t5'J^^)/lJ^DJ'iJ^J Jl. (/" 

- /rb^/L^V’ 

Transmittir ^ *— ^ CJ^ li" 

-^Jlif Re cifwRT ^ 

J y ^; u: ^' ’ ^ Lr‘ J ur"^ U y». >^ 

^y" Scatining Uy r”^' 

c/^ Lf^'- •f- ^^ U ^ 

JL > ^ L 0 ^-y- 

D-^^' ot^“a’ lT* X ^ P^' ^ 

L / A . wil ;'. ^; 1. . D Z / r^X ^ L- ^"1 ^;li Z Z J / i- > 

l/^-‘^( 5^»"‘4Z »>Zc>^l>Li>>^ l/^^ 

J /lUZ - J-j J >7 '-P'- P'l)^-^ if, y 

y7 -X^X if ^ ^ 


o^Ucj^J:r^uf 


/,)t^'*i- 


^jdy ;jl C^l;l>l / J 


z^'ut/X^^ ^;y 






>’/ 
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■'6 j,}. 


c 


15; c^'oM^i Ji>-) ^ ^ 

(i^. ->y. ^ ,u-j 

‘Jr ^/ r-'^ JL-*-""'' feV' lJ - 4'“- ^ 

^ J - 6/c/'cA' oT^'u: c/'/' J.b'-- c 

I . ^ • - X L s . r . “ . * ^ 


toV^J-^io->^-H.j ^-^;^ar'V Ou„,a„„,U.J- 

" ^ ^ ')' r W U ^ DI ^ Jb> 

■;': ^ ^'-■ 6^^ - j-f j'c/^' 

‘’'o>-^^-- 'jO^ . SI. 




; - - > — •-' wU^i^ jT- 

^ ^ ^ . 3 .C iJt. ^ ^ 

' ^~.:if^ ^ ^. /^_/-L. j, j jL _ ^ ^; 

Lr>''^J^5j:^^^^ '1940^^ 

- tj J/le c^UlJ IJJ^ ^ ^ 

cTJ -l; ^l-> ^ Jj- ^ 


r 
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jr ^ ^ oLlS> Zl {J^ >;y^ 

I ^j^^/f')4-.Jiy'-^'^J~'^tCijr^/j-’_jy^h> 

L ^ i3 U- c:- o-l, - jU- (i^ ^ ^5 ^ 

J-* ^ (_r (_/^ / , JJ/.'!.^ >* i^-<c_l7l/'/l5'/^yj 


l/ 


- ^ C'_} 3 > ly* i^y J^//. c^LU^' (y“ ^ y j (j y 

- ^ L y 1^ C-''; JI y”^’ l::-^' >T' y j '-') (__}". I? wXl y^ c^iL~ cr-'li^ • 

y j -• |_^y" •' y" J_-b'?'v_X" 1 J-’-^ /uiyUlt^l ^^'u-r t’ ’ 0-'^. ’ 

/- ^ y'3r' '^6'“' •- lC^ i7- '^*'^ r t/' i/’/' ^::'7 ^ j' 

y* y' ty^' - V * 3 ■-'' (^Wv lA y: Ay 

J' _-iL ' y; y^'- ^ Cy, A 

y-jvy; y^J^"' 

yI - ^ L ti 1/1 ;U-' bV l/' - ‘r ^3 A lT^ J^' 

; il - ^ y / L" ' I b'y >y^ y ^ y )l (J J-'i O y 3_y J L* i y' 

^-yif.- ^ lV / JU^""'' ^ yA A iJ^ 4 

^ A-' ^ ry'A y y /A ^ AAf- ’ z ^ A 


3-3;^/^y;^yr-Ai/A^// A ^y'"r ^^ 

y-c:^; r^ y y'~'' y iyj y 7()L fSOyoyr^J'y^ yr'iLr'i-^jy 

-ifr.iyjy SoC 30;Jy 

ill c^' ii- y^^ tT A^ ^ uT y^ 

y^ yj - ^ Cl / y i^y Ul 

o^-siy-iV’ J'“^ yiyt‘-2. “A* 

/y 13 yy (_■ (_A y.' ^'" y^"" y"^ 

/ii-cywy'-/yyy^i'-/^ 45yc^ikA^^.-AyA 
1 ^'} yy^ A* ci^A- 1 X 1 ^*"‘ 7 "^ y ut tA 

(3 A'y y'',^;-'7 -c^'-li J'^ij"’ 

y I - J r. a! >' il A ^ y ^ A A ^y ’ 
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ik. 6'> if' 

Jy- u: -t-/' ^ JU"-'- ..L; ^ ^.IV 

k (Jk(3^ k'^ Lf Messenger 

^>/6j^^ k^ ij.^ ^ U^k' lT ^ ' JL-y (_^/|-UL? U-j; 

5 jk ’ ^ ^ V ci k^ k k^(Jyi5’i:5'U-tll ^jyf ^/• 



- Jr ^ ^ 

J-'": jT 'J^‘ (J ^-5* 

ECgLi:;:-i=_^-(jU--^L;ieLr,^L(/1_£' 


J .^U JliJ'"-.igsyj^jrJ^ k^ 

ij f-'i i3 J i >^['—^ k k- o*'*- 0 u k i /’.r o' i/k lOT 

- L J /j !-• ^' '•^’ V l/’M j' 1'-^. l/^ (0^ :^l Jl o J/"J 
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jSS^j 

(Radar) 


3^ 


(^945L 1939)^ 

yiji; - ^ i/^ (Radar) ;i5d jb'J (^d i3^‘ 

^1 / ^ ^ Radio Detecting and Ranging 

Robert Watson Watt(j'>^l^2y^' 

( Transiiiitter ) -‘f-Ly; cC 

^ - (Indicator) ;:^>l (Reciever) jr^ j 


;Li; 


(_/' iKi UT U^/( 


. uyV.Lf’/- . J.’V ‘ L/y^ t/J 


^ L /J-' D ^ w ; y uT* ^ ^ ^^^ ^^ 

^ jytj Zl >' y lT' t3 ^-A 

^ . j3 ^^ 1 

^ ;L7- Jlyt y - (y“‘2:^ 1^">_^3 JX/^ yy y(^i t c;^ 

;,l J: . c/^ ^ ‘ ‘ ^ 

, J\ ^c|(^' td^■ 
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- u:‘^ ^ L" C-^ I-/7 ^V-lC if^ 

^ iL U *:£ J M 51, >> ;^ r ^,/V^ ^ ^ ^ 

hi ^ ^Ii ^1 ^ ^ ^ L\ l/.i^l, 

Jl ^ .Lil i/^ ^ (jLj,. Lr‘ ^7 
cTo'* vji>^ii(j"(jyjL 1 7^(^1;_/{iLy" 

Jsljl/.^J^ lV,»;(>•! (To-L (_/(^ 

S J' *v c^i)> >3l J'>-r^.5 ^ viy. ifr, Ja ^ 

^ .151./i-J^ r c£/»-^ 

f^if'-C lC^ 1^^d^j^-^iyi 20(jd 

('^ Ji, 

-^.‘-ifkS cry Lf ^'<<r ^ cT^-y^ 

^ cT-'"L f ^ L^L?LK/(_7 ^ iTc^L (_rl<^_ y,2— f ^ j^ iTjy*; 

- lT'lT ^ crOvi L^r < 7v>^ 

jl^ jO J-jf s^l ; c:^ JP >_A ^ yljly , y (J* ^y^’u' ^'L J/ 

L_ iii. j;i?7 ^ ^yii. ^ i-k 

'='l^'7(jj>l> <£l ^ (y ^^ ‘ ij^ jjjl^i^iy ^J' c^j ^7 

7'-^'' ^ ul> ^j'j, Zi J'l 2f\^ ^-U j> ^ i_|^. 

i>k^j7-.^Cy7^l^c7-^Vty';^ 
■^■’ ^ f} ^j'i <C~ ly *cJ-y—C'Tj'iT/<£l 

^ ^ t/', ;y ^^3 c />] ,, 

-cl-C^'kT'Jt^'c^cT 



(laser) 


C.H.Townesu.- .1954 ^ 

,2^ ,>1^1^ ciW a: ^'■'' ’"’ 

jtiVji, j ^ (m-b' i 


■L/jO 


5’'L 


1?^'' 


Ji\ JL- T.H.Maiman ■ 19H0 f ^U'-'^ ^ ^ 

,W LASER(Ruhy Crystal) ^ L- i/' 

(/ ;y- 

^ X ^j/\^ 4 IRASER ^ 4 ^ y/k^' > A' ' ^-‘ 

GRASER^Zlj/l^Ll^^jl XRASERii-*:^!.^^ A' lUVASER 


Laser Beam -c^' 0 yd ^ 

. u)'i4. Jt/. 4y tr/-y u: of - ^ 


X U ‘ w-- /- ^ ^ ^ 

jA' r c/'/' A>dA'- ^j ' 

^ (A ^ tTu A i" ^ ^ ^ 

y Al/^ (ir'"' 




.»,A 


Li ^>^c/ 
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ju-^ f j: L// ■ - 

^L ,_^l iJIj (7i^l) 100 ij J b-Wc^L- 

fT- 4"^ i/ ^ ^"' 

^ ^ ^ ^■- 

- l/' (i-''^"' a“ i? -J^ ■ u// (3-^'* (Monochromatic) 

lT'- u7 (Deviation) iJl/' (^“ o'! ti {j/a 

j^[p ^ j f\ J j'^s/^ (7"tr m 13 

CJ^ 0 if' Vi-Ulfm ^•- 

/ b-. l7 -^'/^ if ‘'-^ Cl>-Jli’ iS i-~ ’'‘d 

- ^ Lie if'/' 0 if'^^>' ‘ J'' 

/ o))f~^ ijf’'iJf^-/i'^,f^^^6'^.tS'-irrif if ijdip} ^/> <^i 
^'i,]lJ^l/~tyU ^'Lcl^^cT cc/'(ji>/(X>-4'^--^l'"leUfi' 
/^) jjll^ <^l - i^(Jle(Jj> <iL-Kj ^ r" (_^ ij ^ li 

(/■ if S if^ J}^ if yb'j jj^ I iff iff f -jf f J 

if (_/*llbiT (7^jJJL7-t_^^ vLf-- c^ fie 

^.Jrji'f c>^-5" L-Zl li/-'rf ^y3<^l-j:^(Jle{3 iJ'^bLZl JL''^.' 

if /f if" j^ii ^ >'L7 ^ j iji^k lTiT***^ 0 

k^f ‘-^if Jff if >*le j'f - ‘f '— 

(Meteors) 

if lT 6u>4 13^-> ^ iT^/ S[f‘ ^4 

^jl/i /d if''--f' S -'4 '-^‘7- cf^ ■i/jf’f/’' fl3^‘ 

^ C.IU I ^;'IV'I ^ j I k y ciT ^ ^ if' - Uf ^^ lir (S' g'^ 3' s) 

iCjf7iili^j)f^ iLfifif yjl yi (J^b(i . 
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Micro V\/aves 

- ^ 3 J ^ I (i-'L ' J; 

Cellular,^ )Cl /)> (_^-Vli^ i^y Jd. ^ JU 

Nucleic ^^1 . 3 ll^ £l - LL; l/Jl/^i oT — Metabolism 
c-'lJ'l?^'" ■'^* Ammo *’ Acids 


Zl jy>.--‘^L\L/’jL^I(/oir Chemical Reactions) 

£l Jb(j >> £ 1 . (/I L^r (/l/lZl jrb ; 3 i 

Cdiiluu. (j;if'>->>(j (Retiria)o)/ 


Pace y^f'U (jy^C*' ij" J^’ arrhythmia 

Jb^' maker 

- -i- , — x" 

(J yIy^V iT^^- ^ (3^‘ ij 

l/i i-u:yp / jf/ u.' L^‘ lT^ 
^^yjZl y;::' -Lc Cl? l/y;^ / 


L L 


I j^i^.C yr' 


£^l/^U^^Iy Laser Radari_y;Z-y^Jb^'/ yi5C 

j^--^LUl/>li^b’yb"ylirjU"yr^Jl^‘-yy5-£l--^ Cli/ Liclar tt 
(Air Turbulance);^)/-Jui’yjll/jyi ljt^’cyL“ 
^y5 <£1- y^ -- L kS^.L i>jXy^ c£- <£l ;^ly^ (X* 
(_/l-4^JllX Holography y^£^ XX'^'-X^Ci’ '-X'UT 

£:LZlo^l> yL>‘y;yf yjlCyyr-=:'>-(^i<LLr^yy^ 3D^y3<il 

ik XcK‘ UT *7- */Xv ^ cc* 

- jk(i ^ jy^JiL ij^ yy^yjl^ 

^ i/>i Jf t) ^ /(jyl>-^V XXX ^'- 





-<^U^Wii'^ t'^-^UT ^^cTc^ ^lC 

^ij’j (Ultra Violet Rays) (_^L>^(/^’DL qt/ vi^Lt-J^' 

- cTl^ C/ (/>•> Jt'lr' J tv 



82 


(Fibre Optics) 


ir <ir UC.1870 

y ‘■t^- .1960 - ‘—i^kS'iJ^yS -'b*-^.(3 J7 0" 

t/" pUiJ J'rf l/^ 

(Fibre Optics)tAl/bbj^^JlecTjL^'J-VW?^ 
if 0966i-(jb(_/^UjJ’L- Charles Kao/^jJ-VW? 

-c^Lbb^ Optical Fibre t £->1 Jl/^l jL U (J''iLb i:£!/ 

-<^CC-kbl7 0^ S lP^ -‘d ^ lC d^ 

Iph ti-»^>‘* S yT^ ‘ 0^ cT l/' t f^'bir' 

-i- yy_d^^‘^ (Total Internal Reflection) 

cf cT ddS -'bl yc^ ^^^ ^jj> i/^ 

/ y j-Vi^^c/^’r^b-^i/^'L J/Xl/^" tr'cT 

(J^b 2;:^^ ^jl (j;j I jOjyf^syr, ^ l/^- Jy ^U- <£l (^" 

Opto 7l> 7 7b S yf lC Jli^ly J~h 

Opto Electronicsy 7y’pU-i^/^y Jy7^;^(/ Electronics 

Photonics 

.1979 jLi^l ^d-jltd ^J^ 

Jr 120y7>2l^ly 
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»;/^ j cC a' - ^ t/J/ ^'J c^ 
j'if 1 / j:/- Link ^1 ^1 lA'/ i/ ur c^' 

jJ' X '^^y: 

J^/l/c-'Llii’l 4 =^ lT 140 Mb/s ^i 

lT^V iJ/^tt^’-i-b Copper Line wCt [^yi’c/' 

Jlj^i^ ^ j) /Ij l/'/lC J L- >^t 5 >s L- 1 ^ i-L? l/cC f lif' 

J'rl ^ lii; ^ c^L ^ Jlf- 

- .^ L L? 1 ^^ r'y* 1^ L- 

(Generations) i_^i^l(/f'l^’ Jil^ly 

1/ . 1976 - 1 ^, 

/oUlli’l it-Jy y 0 . 8 >-i,m(j^ (Wave Length) ^y 
J> 1,3yim ^/s}^<^i^ /ij^ 7 £:^ J S ^ 6/7 ^ "lO 

Zl^y 205 'U-Zl.^y 

Jx/f'k^^L’^cT^ ( 3 y^^ soiru 
100 5 rUZl 2 /^^ J->^ 15 ,U >J^ (/J? 

10 it i micrometer jl/ £;:-/j ^.m)- | 3 ^^7 

(<^Cy--'='(j(/"D 

L^ - Ly c^li-^iy (Jlj i^y I/ 

y!73 JL /Ij J^/- cC‘ ^>3 tlV U/ ‘ <3^ 

» 7 L J 7 / j. 7 Lil J^ur ttr>'"crL^/l^ 

L y t/ Jll^iy L/^’Cr^*- > 31 ^ 1 /li;^" tC u-)^^' 

-^LyJ^^ Ci/^ l/^ lT^ 



84 


Digital ^ ‘./^ 

^ (jy?' ^<£l (J-VW? l/"!- (Jl-V'uT 

1.5 X z.i/ 

Light ‘Laser Diode ^ J>i - Uj ^ . 

Long WaveL Short Wave-^^j^il Emitting Diode (LED) 

— 4^ L D j j 1ill- 

- i. I-kJ^jZl ^L ^li d^J 
^ j ^ «;:_ > D c^ (J 1 lJ*^ D* ^ ^ yC^ ^ *“ (S i I i c a) 

0.125_^(jii^.yjl>:"(i 0,Ol/^"jjy>-l|f'/|/J^d 

^yjvL^I _^l f ;^li 20^y^ >?^ i-^l 

zl J^">. Of- [yi ^ 1^- (yf< 1-.H y(>^ y j( -4 LS; 

Melting Point jxT--^ ^ 

1990^Zl^/t/l(3^-‘^>/'(y^ (/y1,i990 

-o Jr■tyl^"yy(^ 

yjt Detector <. Amplifier i Transducer yT - o Cn 


-(_/'((_)'l^ Decoder 

'* y ^ - 

Zl (Copper Wire) yCZil oL I (Jf'y (3 yljl yf ^liiJ (jlt-^lr* 

.oLltf^UtjJiUi^ Copper Wire^oow-l^-(/l-o Jl 

. ^ J^- J*^' uT r^' 

Zl j/l - yf, 2^y o olyi >J* Oyl/^l/U^vl < k=^.>y 

Jy t^‘ (3-^d^ 2^h i-y/o 

Ji^L zl .l>l /olirjli-’lr‘^yj)-Cy<(yff yly o»' 

Copper Z^Ui/ /l^- (Z? 2^ fZ’ cZ UT 

-^ifi/d'jLtJj ^Wire 
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(Photon) 

- J-^‘L^ cr:>lV(/ 

Jf//(jA / c/-^ ctV'^’ 4'" (i/' - 2 

Zly<jylJ^c Jri^ J^^',/^’ D/^ (/'" *7^ Lir-^lX 

-<^U^y^^_^y(y(jyL lOc-A^-rcTiJ^ 

lyi ^liiJ e/^"'yf*^* Jii'i lC ^J^y 

-iV.cT^' 


yl>'lyly vL^I 2_lji^yy tf:;^(_^ylJyl^"^^_7JJ - 4 

(J/l^I iJ:"/(i/li /Li? >^(/'' UT /^< 


-IrciXf 

j.y ^4 f>ii£; jiui^ 

yly-j^UiJ (JlUly‘i^'^1}^y^jjyjlj^liii' 

iC. ylf- (jirt yjl J/-. ‘ Li? f'*^' 

;j>.l yjl L^y yy J? . ^ I yj? (J;? - ^ Ly; (_)'^^ ly^ 

J I (j j j >. I - ^ L k i/» j ii> I ^ ij-v w? L^ I Li? ^ 1^" r '^' <3 ^^ 

lS^J>. (/jy; I ^i/-Li? (J^ 

lI c^lUlyCiy liS-r: f'l/l^'uJyJ 

4—l>; ^J^jj^ y^l) ^J^I J^h ^/- Jjf ■~^J/f (JiU^L 

lT^^'/^’ u? d>- d>- uyl>^’ ‘ ‘ UJ^V (3*^'- u? ^ 

y^L /y Jyl/. yljy . J-VW?l/'V'^'- y?-^k ^ Jk*^' ^lltJ 
ju>^c^yr y^i;j?i <i_y'jyyjl Terminals 1 yyjf^y^ 

^ til l/I/I L iLii?. (jjJ* - <^ (?^ j j> y^ iT 

Zl f^l/jy (Jj (j Multi ChanrteKc^lil 'y^l>(^ltLlj 4 -k^Jk^' 
yl c^l)l y''l^?^i Consumer 7jl Micro Wave Ovens 
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Wiring iS 73 I (jjj'Lf- (jlr;- 1 ^“-^ S 

/\j J^J j“ iX Instrumentation 

Broscope ^ ^ ( _/• •^'j^ i ij^*^ 

Fibroscopes (_j^ -C.(J--^^‘ /f ^ 

Xc/' -r^ ;if-Ji^c 

Combustion Chamber ^ 3 ) ^rLy < Bores^;/''‘ ^ 


- (_/( ^.L jt:j. cv- Fibroscopes tC. 

, J—h <Ly, JL^I ty'' tX'lt ^ X Fibroscopes 

Zl Lk UT X'^Xu^ti 3 jijK^'j 1 ^ Boiler 

Zl Atomic Reacter J^h i— ^J^X ij/t^- ;3 <£l yi Djl^ 

. iLXo^-Li^ (Organs)c^lJ--^ X" L^cX'^J^X' 

X^"" / J-M‘ lA' /It '^JLL.t ;> (j>tir- y-XL Tumor (_/ 
Zl X” 3^3)2-^ Biopsy ^>5 Zl yl-yTiXi-b. Endoscopes 

3>Xw'--^*'"^'X-df_^i.-LyC 
. ^ cXu (j/j 1 -/ >/ (3'^-' Xc/'/' (it3^ -s^X' ^tl 

Endoscopes Zl ^ Z^Zl (jyl^/ ^ 

Cy /” (jy X X 3— ^ 3 ij3ij y iX “r^ y / 3 

9o/[) 4^ ( .1995 L .1990)4^r^ 

^ (/i ^ 3 ! x^‘X'^' i- j3/XX'-^ ii— 3 U 4 zLZi Xr 

OPTEL 33 I ITI iX-l-i yy X' CF>'' ‘ ^CL JtX c/^ C^X3>t 
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(Pager, Mobile & Cellular) 


\J^ (j/ -■ ijj^yi. j'^j} rC ^Zl t Uile L-L!^ 

^1 ^ L-lJ i-l J jKc I y , 7 

(Personal f'l^' JU^^y (J^l> (j;'-- <Lu r; ij^ 

^ communication System) 

‘ (J-t-i:-’ t if' 6 ^lC U?2^C/Jij-’it' 

imageL Data 

1930(_^ jf cp L 

5 J^c i/(^/(/c>L k ^ Uji J li^ Ir'l-j I 

<=- j> (X kj^7 d:^' ij^ }\> y?- UC (_/^ llij ei^j 

■^\Jj2^yi/Lf ^jjyL XT-^" 

^ Numeric Pager (1) 

Alpha numeric Pager (2) 
or J^i/r t,Lr "c^* Numeric Pager 

Alphanumeric,«Xj ‘yT^ U-^ c/i 2:^ W ^ (/ ->•>’ 

Z-lecXXT-^i/^ JjLo^i■ 5 'L-- <£l (_/* cjL.^llP 1,1^1 Pager 
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j ^ cji^v c/y ^ ^ (3^ ^ 

U_Y'f^''^'‘'^’U.“iJ-^^''j^6^^' Specialist DoctorLi'l 

/dj r. 

. .1 ^ i. , r* , C 1 ,^U'I / Ci-^ /U-f^ I f ci^yi I ^j'h 0) 


-(__^y ;jL* u^t^p^ly- ^JJ Z~- 


/ (_/^ (j^ (j)/"- i/" i2'>. i3i^"(j^ lil!’ i/ 

iLS^. I'i^v t-J Ziy^' ^^Jjj ^ ^ /^ L iX. '^■‘^ (J“ ^ 

y ^.3 ^ ^ ^'1!> L y> / L j/^/ f'iX 

Radio - ^ L/"(J^y ^ RAdio Data System Encoder 
y>^ FMcA^iy>^r'^’ii/ Data System (RDS) 
HDS /f’i:^£:C£llj;;^yjji^Xy ' 

!iX^<ji'-‘^Cj"}lj>Xy)X Dish AntennaZl/j^Dc:- encoder 

XXZ'^ ^ cr ‘T' 

Xc^ ij“ [j>X ^ '~^ i—Mi X ^ ^ t ^ 

/: 6 1>? X 

^yS<^ ^ J'-cr (J^— ‘f- 

- >1C/^ D (/o l D, c; 1^ J J 


^7of-V (/j 
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if jf iJ ijf^ - y> j \ J-'i 

J/" j^J^f Data^jl;ljly 

fi/" 1^ ij ) jh'i if \i^ fj^ ^ 1978<ij?^k^/^(_/ ji/'i_^y‘y>^ 

>^/d 

- ^ J j>y '-V l/j/' 

- LLjiyjiy^' Base Stationjy^'i-^lj^^c^ll-^ir'y'Ly* 

Base stationi_/(-l/^yJ-L'lZlyr'y 80^i_/'J>C'l 
<;— '^ i_/“ ij^" — r>7 -/(y'L->^ jj" ly 

(JyiC:^L:ji/^(y(jj^l&" >L7<£l(_/ 1980 

Air PtiiuteVdvance Mobile Phone Services (AMPS)^y* (ji 
Post Call Service (PGO) ;;}! Cordless Service* Service . 
^'^ur ‘■'984 J:-^ AMPs-t^( 

Digital Cellular CommunJ^-iyi-(r;;Uiir(_/j/'y^^" fj^ij/'^^ 
ij" '6' Air Phone Servicei_yjLf'--<^ Jli^ ication 

^ ^ f; Cells 

(Space (Jj;if (jl)^* ^y ;tf- J |>1 Jt^' iT ^ ^1 Zl 

f Cordless Service-^^Lyt^^ Crafts) 

y Base Station Zl cVli> ^yt-^Cl 
^fijU!^ f Cl Cordlessy<^^j(_^--<^ JyCuyi 
y'r-*''--cZr Hang Over ijf (y^j j> 

y Hang Over^'c-'^r^ 
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Base Service Station (BSS) 

(Hexagonal)(/>^ ‘f' 

Cellsc/"*^ 

Master Switching Centre (MSC)^'/ BSS 

L-UiCji^"^' Trans reciever BSS^Jf.-^Ck 
trans reciever/li-/^ U.‘ 

Standardk_il^Li' 

JDC5.>-l^'l3t>i5l ADC 5;>-H(£/I ‘ 

/l/;l>i/*3;vl^l GSMu:Lrj/v'x^i'^Lic^^J^‘-Li^5L>'5‘ 
1^' Digital CommunicationGSM-^ 

^ ^ ^ i L L' 

Home Zl Master Switching Center(MSC) -t - 

Jl BSSvjl Location Register (HLR) 

Subscriber^ 

Visiting ili^i s ' "r ^ BSS £. ut' ^ l/' 

MSC;.I BSS^v>^ Location Register (VLR 

■ ^1 GSM ‘- Subscriber (/j/ 

jj, - ^ cc^ a7>c ^ cjy ^ ^ 
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(Radio Telescope and Astronomy) 


cJ^ it ct' lC *''932<L Karl Jansky < y> j (_£/i 

« - ^ ^ ^ **** 

Zl Jy;j;i>-l 

Grote / J:! c>JLyj;/l l/l - Jf ^ ^ 

Reber 

(Radio Telescope) Jl 


^ y_{jr't jsi 

(i^f'l/i-«^Jli^ (Optical Telescope) 

-lA II/^ ; i }iJ^J^[>‘ ^^LOI 11 iT-:^ ; Lc ^ .Z' J — f ijt\J>^ 

(_fl^)dl (dy'jj yji ( Astronomical Telescope ) 
a 1 (j/^l;^ (;ji-Jli^ (Reflecting Telescope) (y'-;j} 

cA(Jt-i^‘r^/lJ('■^^■•^ 

-<^1^ cTj-’lr' 

yj-) (jL> j 


(Antenna)b>(y> (1) 
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yji (Amplifyifig System)|^Lyy jj/l (2) 
(Recorcler)y5;6y (3) 

(Jlj LJ' c:— L j-'i 5 (_/5 j j^U Lj-'’ I 

c/^''UT'l3^‘(3t-■'-■‘7"^'^ ^ U-’/T’Jk'i^ 
(^1 J"*7- y UV' ^ 

iLzi <c. o i/j c)^ ^ ^ lc ^ y'-'/■ '^o'' '^y'■'ii'' y u ^/i 

- Jle(J i=-y 

^"Zl ^'1 Zl t;Z' ^-”1/1^'' iZ’ cT' ^ 

J^/7'tjL>; J^L^.-c^tyiojLvl/oT)/" 

c3^ ^ ^ l/'Z-’ '-^ 

1^. ;J3 ^ —. ly lZlZ(_/“ (_^315^^3L"k—^ZT ‘ ^cZ ^ 
25-/3l-*^lZ>r/ lAjZ.^S'oZ'-^tTj^ Y 
(y_/rL Z: iy< L‘L*‘^ U'i^ t/' 

(_/■• *^ ly Kit Peak National Observatory «Z -C/l 


Hawii(ZitSOj^^ 

ij’^. ‘ 03 -Zi^ J>1 oZ*^’ cr SU^/j (3tz ^ 

1 ^JiZ^t Z” ^/r y cZ ^ ^Z*- U? 37 5^1- Zl ijL-i 

- Z'ltT-^ CZbZj ^ 33^3^^ Jy/ 

lZ U-*// lik-i ^ (i^-’ ‘li^’ 3-^- Z ZZ li'r.Z ^ •’•Z 

- lZ J/'-ir^ J^'tZ Z' J* “Z 


z^ - (y^ “ ^ z z lz^ '-Z^ y '—y* z 

ij'l^LJ zl ^ZL i_Zl ^ Radio Astronomy 3 W yZ^-*^ <3-Z^ 


iZ- L 3 /iZ -.33 rz^V -Z' /‘Z oZ-. (/ 

yZ'^Z'‘- 7 y'iyL/^z/ Radio AstronomyZZl|Z^ 
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/tii'/iff J'^ ^ c.-'^ 

O'f>I. 3 ^ ^ ^ ^ 

0/^^ Jk> > d'. 0>\j4 Jk - 0^ 

^o>A6^:t^6h^>^i5, ^ 

^1 ^ c^ ^ .v f ju. >:^ 1^ ^ ^ 

U^y^ 6 1> ^ ^ U>. ^U ^ oTj j 01*^. 

^CT'(i^U^ 0^ Cfl. ... 

Milky 

^ cTV^' U^. - ^ l\ l/^ orV^ /o;^.,jV 
^ivr lT r y(jjf>Ui; 24 ^^..u 

^ ^ c;!-- i- cf. tr'V“"--'i ^ 

-‘;^'/kt-.Li;<^c-r-^trj^Vjli4^tJ.l„j^ Logoi:r^„ 

tt )> l.- h/u:-J„ ,„ y. ot-'C^^3 O c£. Jii, 

Pulsars- ^ Jr. ciJL.. jT Microwaves .1V>.5 ^ ^ 

Pulsars -y, L.. ^-t.. ^ Jj. ^ ^ 

^"1" Jk> ^ c/'^v ^yf ..I 

Quasars 

C.-U-- Quasars - ^,Z_/'. 
Milky 

^k t/' c.l^‘ cA^L- 0^ J^ .i^u, l/ u:^^<C UJyV (jk> > 

Quasars-T^^irl^^ 
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..t;- Li-,^«r-- i'-j ' ^ 

Gasoru’'^’- 

r ^ 1 , ki;, Super nova-^ ^ 

J ^.C- ^ ^J»^ NoVa- ^ J; /u /li UT . 

Super nova-cr‘ 

. JL-Iy 

^ jy, ij,i^ ^ jL-'y ci'31-^. u: J^ ^ 

Neutron Star^^lj^/ ci^ 

Black /u_^. |r lT lT-^^' 0'''^*^ ^ 

r 1.- Lt,vi p",p <C'L/^-^tV<'^»^^u^o 

J c^ {jy^L 0-?^^ 0 u ^ ^ ^ .y^ ^ ^ 

^ Ja-. oiu, Jf ^ ^ y cr-- l3ti ^ 

M87-^ J/'iiUyfliti^' . iT-^ 

^a/jo Y‘'-y'’ ,1/^ 

s„;ernova.,0^uf,^cr-^/^^ .,054^^G^r 

Super <Ll. i-'u: •>.!>■-^ ■'“''" Kepler-^l^/jl. UT -'«“'* 
^ Tycho,s StatJj^y>’^<<0’/ii:l'--r!^'’_<^'^ "°''® 

2.>> i -Kri r cii7>r jti0 uT -’SSO J ’ y 

L<-p/lTH^>>Oyrar (Neutral Hydrogerrjpft^yi,liVuT 


i 
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0 ^^ -1963^ L-i_Xl^ 

jjl <ff ji^yj «£l jjvU J^l/ ^if- -^ ■:: ij' ly) j ^ 

y^■'yh y ^ yr^ li^' lT^^ l/* ‘1964 j}\ _ 

-1965-l/liij(/^ ^ ( Hydrogen lons)(jljy 

Background / Jr; ^ )j. f y-j )3 

J* y ifyfd^-i ^ ul l/^’- Radiations 


lyicyiij^if Super novaiyi^l^j^ > 1987 <£l(_/l (_/{ 

'yy /if }ji:^jl}y<^fhji)jjiiJ\i:^^j^jy:^ 

y >1988 <L c:--l^’l£/)-£. vl^'vj) JL-70/u ^1 
tjL^ iSM i'.- c^ij) (_f (JjL^ (/ 10 4=:^ (jL> ^ 

-ir*^ trC{l/( f^y. Milky \Nay 

(Nascent iLl ^ / ^;;^.J3, (jL>7 J' 

if Quasars;iii Pulsars ^j-l iLlk^ .il Stars) 

i/^ jL^i ^ yik* y fjijj ^ i-ifi y y/':sJij 3 

if iJ^ jif- ycLiiiif ^ f f-i/j yij,^cy/y^~^ 
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(Electron Microscope) 


;x > ^1 tf-- ^ / Ui;i5i5. u: ‘^' 

.^,^IS'i_Ult!:(3li"-lJ''^''f-'l^'-”''“ 7 

.)!- - lT' lT f'^ 1^:'%^”' 

(Compound cr-> ^/ 

Phase Contras. MIcrosoope ..U* ^ Mioroscope) 

fluorescence Microscope , Infrared microscope .Ultra 
Violet Microscope . In.erfrence Micro scope .Polar 

ice t - i-r? cT:-' P 

(‘^ioro Structure) 

(Optical Microscopes) 

- V j/tr y /(y"-«> 6 /'^ etc r/u- rf- rUt'j li" Jc ^ 

>ltc rf. jl/tr^alP. y t/sy (3 t' ^'J^- 

ll l/' . l/ eftr^ y U, l3/" -T' 2=^ ^ 

^ l/ 1900 1 1800 / (3 0 
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/ (Elecron Microscope) 

(Electon beam) l^{f. ^ ly,j ij- 

^ iS ^<£l (/I Jl^v: Jl? 

^jl M.Knoll .1928 i^-JlJ^ 

~‘t~ (J ^^ E.Ruska 

Electron gun Jl/^ Jy" (Refraction)oliiVl 

\J r Ji S', u ^ n ^ \._^x ^ 

i ^ *- ^ i ^ ^ 

iJij<Lkif Oy^ iJ'- if i>y/'UJ^ ^ 

l>U l/j c ^ J>i Jj: c>f- 

‘ ‘ Jj}^f^J^I‘ijlf 

Viewing jjf Viewing Screen c Exposure time 

^ifiJl)I kiy control 


Metallurgy Bacteriology • Virology ci^^ 

f(^ ‘-^iX'^^ f l/"'^ j}^ 

cC-=^^ if (jl^. u: ^1928 cT cT - Juv. 

^1960 - Transmission Electron microscope 

{j^ ^1965 vjl Scanning transmission microscope 
’ Fi^ld ^ Scanning electron microscope 

^jl Emission rrucroscope t emission microscope 

cr LO’if iJ^if^ Scanning tunelling microscope 

Ju 300(^ 

J/(_5; >"L» (/ ^ ^ji Ju 4t J>i c.^r c^ji^ »jt; (/' 
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- >1 z u2 if o~' 

(Cells) ol^'^!,..<£ l f ff MIcromolecular 

nbo -^' >'jn-' endoplabfiiic reti(,uluni ‘ nutrorhofidra *• membranes 


XJi^ j)l s>ia^l^' 

jl-ly/ (Cell) ^ enzymes Mitrochandra 

iLij i-l? mitrochndra j> (/ Z-^f" 

DNA - ^^Lle ^ (/ ^NA 

^ji^'i i: jj Z-lj ^L (_^ L^- yjl (_/ylj ^ (cromosomes) 

4_jy^ ^ Hereditary character 

CC'lel/'(J^ ir^L lyi Jt.- (tissue) oJ'L Zl 

Zl Gene-S/ 

^ (ji?’ c^L - (ji^— (jw(i ->> cZ'-’^-^ y lz 

Har Gobind (jb ^y^U-(J^y Zl ‘■1973 
y J '/ Gene JlJ'y. <L~ Khorana 


- t/L Ylflt^Z-/l 

Zl Quality Control 

c^U* ^1^)^ Z-.y"^l7(y Paint Zl 

Silicon J3^ ^ Circuit ;>d Zl Chip Z^b zC 

(/"I - Jn lC ^ (^ Wafers 

ijjt Zl (^1 7^1- tj lT^ 

l£/^ /} Jt ITc^L ^ (jU- ^ LZ-L.l/ 5 >L> (y^ 

lTcT- -1970<!^^fc^<L Albert crewejjby^U 

y- J;J976 Jii - Black and white ^ ^ j?> 

^ Black and whiteMichael Issacson 

^jZiyy 16mmi_ Issacsonyj-l CreweY -1981jy. 





(PHOTO TUBES) 


(Electro Magnetic 0-^- iS^ •’0 

^ijicji^i if y cT* Ju. Radiations) 

(Photo Electric yl Jy. / yl (_/l Zl ij/\^ y j/Uj - 
(Photo ^y. (jl^ (;jl^l 2_lj <iZy;^l;l <=_y1 t_/Ojl- zf Effect) 
ij"^ Jl^ I/”Jr^l Zlv^ Jy. (Jl^-(_/i Electron) 

Pohto Tubesj_^^’ -f ^ L- 

f j^f JrtJ' Lri3->^ (X*^ 

-£^Ln (Electrode) s^'y Jlt-j t_Zl jlj^l >>•! Zl X - J'y 
LL?Lj) (Electric Circuit)./jj Jy/c/"‘ 

L f.^ iL ofy. if '-<^LllX (Cathode) 5^y yy i^- 

y )9'- c- y—/' iZ (Jiyc- X ij^‘- (1^ L>'£ 5^y j)^ k_Zl U 

ij^ ^ sL^fyff^ /y_^yc>^-<^LWLU; (Anode)i;^y 
y ij^ c^} ^ £:^j f'.\Sy yy f <L~fy.f^ nj f 
ij^^ ^y“^ jLfy j'lyf f Thermo Electric Valves ^ (_/^Z 
Jy (Source) 

UT' /" ‘ 

1— ZI ^U^l Z^l j ,/L (Jy S' ijj '^y'l. jUI (X 



100 


ij Ij j I' (3>^ ^l/*^ oi? ^ if^^<i—/ii 

ij ijy. yVt J}} J>: ^z*’ (/(- ^ (/ 

(Electric Current) 

J^ (Wireless) 

Zl cy'i- L^‘ Jj-' •cr UT '-^\ 5 > 6 ^ cA^* 

r- j'/ J\ J 

[/ soupd Ttack/"(/^’-(/-^i^'(^iilyyy 
ijrtif'^' it^ ^ oid(~-^^k 

^^3 3 ij^ x: ^ ) ij^ ‘i—'^ »^L JJ /"jljl (3>ri(J^J^I^ c^ Jri 

>ty (jnC iiL» wJj/^ j^'cL-iC, i-t y.lTy c^fjU 1 -^y b i-l 

<=:- yy(j^ [ij-;_^(iLlei-l^ (Automatic Signals)c:_>/L»ll5^j/ 

yy (jy^ (jb <£l vli'j/>/jl (jr^ (5:5: 

i-ZlJ'l (^1-cy (/(j/y * (^ i-l^ ^ ^jl I 

ff vifj> t/^x; - i--/(3^i/c^<vj» 

^>/DI (3^'L57 2-b j> So' lC iS'^'/t'-^ ^^‘■ 

l^-jj^y i-y^J^b <=-^jbl (_/^ c/^ (/^ 

JLj (j ;> c:- li'-* c/*" L^‘ D-b^ 

(J^ J3^ 3y' 3^ <^J} L,{J3'A>J3 Zl (Z^- 

- C^71/ilJy J y^l (_fl (/ 

£L. Jfr iJ'-X^ ij^ Sl$^ ‘t' l/l Cjl 
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I*^ (J^f fej li^J^yi 

, l/^ -^(J^-^ yy £;:LZli— (J^ c/* (J-^ ^ 

• ** ” i 

‘ yy '-'■^•‘oy^ ‘-'^*-^yL/^-^o/^-‘^(jie(j-)>i:::-j^iji/ 

^ xr* y y iL z: ^ /jt ipYc^ 1 7. 1 ^J' j;; I. L^> jT ^ 

Spectro Photometer-JU(j j,> 
20 k/J L - L ,> 

kr Jl ; jl ^ JJJ, J' k^XrVy - ^ LlCl J/ (^1 <£iy 

^ Zl ^ U^' (Densitometer) 

(Optical (j, i—L ^ (Spectrum) 

^ ‘T"'^ Jl/^l i:L Zl Density) 

^ jf ^ i^/j ^ ^ j ^ (Source of Light) 

/ ‘ u: if L» / u'- 9- L\ 1 / 

•-fAiCU>^^ 6^’ ‘ lC 6^'-J f (Astronomical Telescope) 

- 1^ Lj U y y / J, I c>^. J-y V i_ <L /»J U> I 



102 



(Atmosphere) 


iflj ‘C. j J'£. 

(Neptune)(;;r?“''vjl ^ (Jupiter) , (Mars)'^/ , (Venus) 

i/- jjy-/ 

‘ cA S cC'j^ ^ j}j\^ ^ ^ 

6 ^ ^ c^"U-/./- jh c( ^tr. 

^j,\^^\ 7Q\jj ^^ j j\::^^ 

c^i Li’ j S^ LL? (J^ - y 

■^[^ [S ^’^>^L (Helium) 
^ -Lrt / t;r'; (Gravity)^ 

600 Zl ^ 

cf^’liL 1 (Cosmic Radiations) j/L^ Jl>'|^'^yfc7• J), ^r 
t ^ (X-Radiations) ^/b^U >j) ^(UV- Radia tions) (j/b^" 

( 3 ^^ ^ ^ ij^ J (J^ J JS^ ( 3 ^ J^^jf ^ iy i j j r. 

Cyc \j^ (JJ ojbJoj"*^ jjl (j ^if ■ 
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iS^ 170(j^ oly yjl i 4^ 

lTuj 

>3/ ^}’ u->^k iJ^ V'-’/ •* 6-^ (j^^ (i^^- K^ (/) 

3' Ui’ — (_^( (Jl 3^ L (J’^'L- ^ 

Jji ij 15 X -V' UT t3->'‘ (iy" 

-?-> (JT"- J-Ky.UZ. c^v'j (J ^L <Ly; i_>-< ^Luf^ 

L >1 ij/U-i J/^ 

^_>3 •—3ip^^ ^J'L-^ sj j' 

‘— ^3^ >-^ 3^ -* ^ yi i-LS^ <£l jL j 31. ^j^ijLjS^ly'jy' 

^yU; jL jlTfjl4^0-1 IE-^ 

'i^-'" ^^'■U3 i^"l>l(jLjiL(_/(- fj3 In LI 

{/ yf 3 (jjjL L.~/j-)^ jLj ferij^4 

l/l^-turu^-^/ (jir/,/^j;^.£^"yji^-Crj'ui 

(Tropo spherQ)}^'^/ 
(Strato sphere) 


Meso sphere 
Thermo sphere 
Exo sphere 

3(^ j^^'^ 6'^-3’>3'j'-<=~3^,i^'i>3Lij3^-7^cc^t' 

3 (i>. 3 oTi/l ^(JtJ . i^< ^ 

l/' lC X^' ^-} X (P'1 ir i^.£l (;;l 4 :^ Jr. 
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UT t/’ ‘f- ‘r- lJ'^^‘^‘' lS, 

£^ (Ji^y 80(/U4-i^Jri»jL;of 

UJ- ^ ^ ^-/lT' ^ C/A..J J^’ iX J^ ‘ Lt^" 

(/iA: lT' ^'>>>'•(3''U^ 

c:^hiy.(JJ yJX^^C^k^L/J J >1 

i^-f'y'9V^ 

y Jr, 

^ l/^ i)A;ii:-i^t^»/"‘T'-^^LST"-*^ JW-»'t('-^>^<Lr^ l/' 
y (ji 3—r 1 ^5'U' 5'L-' (j>^. y^ 1 Jk Jt ir'-/ ^ cC ^ 

^ I > y (3 -Xj 15 (X A ^ ^ A 

- ,4- J r > y^ (3-^5 38 J^ /(3>^- 

^Jf > [^ lTu-^-’*; lT 

3ui(^ (Electricity iJ^i^ijV A. 

<i3.(jyjL \j“^ c/^'y‘^L>'i 

- ^ (3^7 Jr ^ ^ lT -^ ‘_^ J' uT i/ i/ o\:^^ 

J>-/J^"- y J /iA')/ iLZl ^ S 6^-^ A 

wL/i^, jT, l->^ 7ti ^ ( 3 z or l/ l/' - ^ (]''/' 3-^^ 
f l/'J’*'. lT^ 

.,t^?^A-/y'-oj:c/L; 

Jfu yy Jixf, Jlai ,^lyi^:jOy ory^''^-‘ c/- uT ^ 

/ or -i-yy- 0 ^, i-r, ,i:^a'’ o3 (/a; 

2^7 3^otA'"'(Ar c^ *(Photo Synthesis) Jl^ 

0 LA I ^li^y. ^ t/l- ^ C; 7 L r 3 Ul I'o 7 i_r^ LAi ^1 - 

to3‘33y^_X a'" oi^" A'’'^ij'^c/-'^-^c^^'y^-’A. t3^ - 

yy 31 -/"oLa'"(A!' c( c^" ' 3^ (J'*-’^ 
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c^U/’L- (3^ c^L ^ (y; j >'i; i-U^ 

U LJj (f J Jl^ f' ^ IV ^ j/( Xi2^ ^ 

uT </ c^"' uT J*^ ^>3 jU'i >'u^ Jiy 

-i-if yi_l^y; 

cilVu^f^^ iJ^O^/ j;^y 5'U'S'L-'yyl—i£l Ljl y 2_>^ 


lT c^^- lTl/^* - J>. Moment of Inertia ^ 

<£-i- 0 "yC>- i?;l iJ^'Zl i 6 yyi(_r -1972 

< (Jvjy Sj^^ 6400 0"Cj:- Lr: ^ if '[^' 

jjy c^l^ C7/?^ C^U?j (_/*— ^>7 Lbf L- (JyL i_^i jyyt'L 


yy r/r, ^ ^ g/l^ (3^-DL c^ 

is-fyj»<=^^j(/i_y;(^f:/'jy>a- uj^ri j;;^ ^J. "> j'’^\ 

L j/ijh ^-^_fj\^\ J^Y / 

iViJUIj^y(>S>(/tY I JL 
(jrj sy 2L.^yU yly;> >"lyYi/l UJ\ Jyj/Y-' 

iUI y^ 5 »-^''>‘* (_/l i_ 

^:L 2 I L& (JyU; f ^5(^ ^^l ^ Y/ly /ik / j A 


(JULV( yi (j/l^til>'"50 
c/->^ Jif- c{y -^ki-l JjL t/i-Yy Jk’y ^• 
JyXJiy^ jJj 60(j^yy>^L (/»-^(/'-J-^‘''i'vL7,.'7' 

(_/l 51- 2 k (Jyki ^1- Jyi (_^ lT 



lOh 


if ^ Lr; jUI 

j» ^ (j'l Zl U^ ‘-^^' <■ 

- <L-l? sy y^t;/ t 3*^0 

U" 0 J'i j L ; c;_ s; L y s 3 c (3^ (BallOOtijjjjyU*' \j L^- 

- ;l wX“(J 

Ozone/t;;?- ^ l> J^'i=-(y j r 

u>j>' L/; lt' -?3 cjT-- lT' (/' 

y(^ U^‘-Jli^ Ozone Layer 3-'- 

90ty^-.^ JkjL 50^ V3^ 

yi^U? }^-t^ iX {Sh■' >' ^-^ ‘i- iX' j ^ 30 ^ ; 

l/'lTc^ J J J < - ij'^ /i^jf/ (j/ ij^' lib yjl(j/b»^ll / 3 1 

85 50^-<:^Lli^ Mesc) Sphere 5y^l/^“ fe'L^ 

Zl biJ - ^ (y / )/^ j I Ki 0 /31 ^ I Ki 1^ '-Jr {jjJ. 

X^isj ^jjJ. cr/f^ * l/T '’•3' i/'- ^ d>^- Zl Z-^- C^ y" 


Meso 




93 lT 


rtr 


^Lr;^C2>(y/3/'K^ly3Z>:^(y;/|^ l(j" Sphr;rp 
85sZO-Llj3” Thermo Spheres/^jL-iJ 1^";^ Zl oZ iy' 
(/£^vr'j?^^5j^lj'iy’-^lr'il|r< 130^ 

hr^hr^/^ - J-^‘-i-^c/^ Z35 218 (_/^ y 3* L^ Jl 

2 Z 3 '(y^ 3^ y: Z_U 5'U'Z^ Z^s^y^ysy^yl (Meteors) 

- y* J^Z"(j3 a" 2_ 3t 


y 13*^1 / 3 I (Ions) yl 3 y <Z- y 


^3y^ w^^y Z'^-lZ i3'^‘ 

/7^‘TL, F2>3l F1 1 E 1 Dy^ UjX^uf-C ''. 

iJ'I-^ClX (lono SpherelyUsZ^, '^|J^ X 
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400c^/ F2>jly^;t:"/ 350 

7 (__/ jyV (J>' tr ■" C-'ij \j M £Z~ £ iJ ^L- j ^ ^ ■) ‘ 1^ 

Shortly F1 vjl / Medium Wavesc^y El;^-^y''^ J 

(_f (_/^-^ JyOy'’^ 7 Waves 

^kA' -^-i" vyi^ Short Waveyji Medium Wave^ij^-/ 

cT cT ^ ^ C^^'"»y (i^ J - L/‘ Jk (ji) L/; 

lC U'^ S ^ -^^L^'JkiX (J*'^ ^ jk-k ^ 

JW(j J> l_/l iL^/i-^ 

500 sT^-Lli7 Exo Sphere oj o7"jUi’Vl?'y?l 

c fioo^ 

<Lr, j(;l J?, ^ Lr: v;(jJ/t-»^<^ t/- ' ’7 
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( Environmental Pollution) 


t/j)j j>^ {J^ iS *£l 

U'-U!‘ O'Su^J^rS J^' 

lA I/^-Lf i^cf^>*'’ 

clr:»j ‘ u-^- i- 

(S' jiy^} oi? Jf •^'' iJ"^ L^ (S' (j*^ 

_jy“,Z_/^l^^ (Air Pollution)(/^yi (jUiy^^L (J^lj2_.n i-rl 

l// 0 } (Water Poliution) ’ 

(Soil (/^yi lT L^* -" Li? ^ c^T■' uT lJ^ lT C'l' l 

Ijr^ uZ-’^'cT^/cT ^ Pollution) 

jjL ^ 5jii< zi (_/i- Jii^ i/^yi (jji 1 (/j^i (/ly jiiju^' 

Cy-jy (/^1^' l^'t/^’- ‘T' Jk (jl^ (j^ l/^y' 
(/j^l Jly^l y J I (Noise Pollution) (/^yi S ■'^ U! O’^'' 
cl-iJU^ lC^i}^ (RadiationPollution) 

jUjC c (_fjyi Sc~ Jytyiy. Zl (/^y iJjL (/ l/* 
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->ij'I/' 

/u> (jlyj 1)1} ^:;l. c;-*^ - (jLf - u U iJ^ji^l 

C^/jX/ ui(/(jiy^juij jy;6v Jj- ^ f/a^yf 

30C 2 01 ^ j y y* 60Ui5 ^ 

' cT' ^ c>^*7-' XhXX}> ^ c^ cT^y lVi ^ ji^ 

o/Ojj XX,j;;jy^ Jj;r ;i>-»yiy ;/>•; JjU; >j< 

I'V £/'/' tr uXi r J-'l/ ^ ^ 

jX'iXvX ctXi- .y ^.>L^yi .> ri^ 

/ . • * i. ^ 

lT X UK^ TL X. - ij“ jljj'fJ)/ (jy j\7 

u^X. iJ^ uiXiX. {j" j}> jic- XXX' 

'‘T'J^-ir'v ipXc iJY iJriiJXyU /^ 

{}Xl XX.X'iJ^ p/ 

Pneumoconiosis ^ y 

X}/^ ^ Cy, Pi) ^ ^r, p ^ty, r ^ j}yPr 

XA X^.'X-^^y ^X Xi-J^ oAj p }}i ;yjx^y^i/, 
- Xy pb iX’pX X Pl^ 0} ^jy jyy jfc^iy 

AX P /c^ii. P^X^,x^px..u:X/xJ/x 4- 

Jj\ l^y tj yJ^jtr PjX‘ ^hj X. c^— j/; / 

r'5 ^‘^V' X'X'Xij^ rX)j>7 .1991 
' /u yj( CTj p X^i p'h uA- 

Ur jy^ w y4 ,jyry) ui ^ j/ Jr^; ^ i-Uyty'L 
c^ c^-*^4'-><i-le4L yp.pP'-^^ij^XypiJ:pp 

c<L^'» Lfl ^ £ r ^ Jle 
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L-^ I ^ (3^ - L br; ^ li/ J }^ ijT .(j- 

ij j^ y>^i ijf/ ^ 0^ ^ Over active Thyroid . (Anemia) 
yyi sjV) ^ irU^i Ui^— (Jyjc:^-L <—•CV' '‘^•^ (_/^ ALO^ yL 

JI 5 i/y ^u: ;y OT u^'‘ 1 ^'/ u: d" 

ij^‘ f ■!> [X u^y^~ X ^<S 

'^XXiP^- X ^ ^J•l\J^ {j_X > X^ ^ X''" Xo'^'- 


■X 


i'L-'l'yt ty vfe'ur U 

/ lj;/j^ \ (/X i'L-^ Z1 ;y 

(_/• (_//t/r^ Lie y svl ^(j/;/' 

ssoUi-'ji J*^/? J'<^o ^!>'- Xtm'X^ {}XXiX^ 

^ijl} Ji^- X‘’^^X ^ S U^/‘^ '-r^ ^ X/L^l jl/l 

X £^>^\,x^^X ^ x'‘f X ^ y (j-^j (j' 

^ I Xh cX X o^X" *— '~^ 41—^Ly SXr ijiri.^ ij^i <^iey 1^- 

yV-(jya^^-/' 20L 10^';jvsj/’^cy;t44t/'-'L^'-^’ lL^ 
o'^x^ J-’l »■’ uX^ f^4 ^ L^' U(-^^ 

y/yL-.- L yO^ /f^Ui' (_5 ^ (JlOI ^jly®:) lilj 4^:i 4=_ X_ i eX 

X~ \^)X (jij i—y (jy^Vy-V XX 'zX ijjl/'i (Jh i-y 4=- 

- (Jyt iXtyX 9jL V X X.X 

if jjjyz:^ (_/! JJi I 4^(j/(jy1 (jLO) ,:- (/j^l (jLi? 

-X J W y sO" cT (J XX >j'JyC-i^Jiey (3 l/^V ’ 

Xxj^ XXicry' ifir'- (yT<l-le (J^^y (^(<iLle^^ y^i J>'/x 


ij-X X ■‘^ z^jy" (^^liLy f^^Oy vji X- /L‘ 

(_/• 1/^ lTo*' ''■’^ X^<^^^'- 

^X' ‘ lK S/L SxTfu^fh cLy (/ J ty 1) 4_il:. 
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- 4 ^ (j 5 ^ (j U ^ Q,^' > j' > c_ 

ijf ^ iS c/i) J ijh ^-/ ^ J-I />"- tx Jl< lT ijo 

''J* >-5/’ -:>y (j^Ly y Jui’ 1 ^. 

^ k lC^ (j •* -'>•''1 jiA i^L l,^ 0 j y 10^L J <:;_ 

90 U_^ ) I5^(j>'; (/(j/"y (jl^.. £^ LLj 1^JL^I ^Zl ' 

(jj^>(»£k-/^L k^k^ l/^ -1^'4^ Lyy^( 
if ^■^~' lC‘ ^ ^'ii'-if^^ lA ^ (X 

yyi^i 1 ./uj7'-> lT o'' k-^^ l/' c/^ 

‘ lC ijy*^* ‘ (_/(2;^vli^ ^yU 

- Jiy 

li"‘ (^‘y^<i_j; t£l ^ 4^7U: 

" ^' J J lid'li^ ^ J'j y r j ui 

cp--l/L>. ^l/jy 4l969gyyl^ ‘1968 J;yl 

(jij cfva-c Jip'' 

Lk' C^Pr^C'’-‘7^-’^^Lk' jPvil>l£J^'(;fjyVU i-pi 

iAj^.X'\j'] (jLf-l/y^ „L; ^ ^ ^ 

>-»?Yyy J-o yl>j- (/ j/yjl J- (;^-yl^ ^jy>U (/ (T 

< (J^:’ C1<- y; ili. D(, y^ (/ /ju .yL; v-' cT 

tiA_j\/ 4^ rif 


L 


-l/yL^ 
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ij- ,1980-i^ Jkljt (^(^*^J*.^‘^->?Y‘li‘-’-’^ 

l(_/0> A ^•/? 

iijLj^yi/^iX<i_j/'i5^uy(/>i/t-jU>/Kvy 
^ i.^ (^o )jU i_ll^ Zl >"'L^ 

-l/^J'lCiT ■’^'^ c( 

Meus Valley/r^ 
3 [J f^ 6 0 tf:;-^^l<jlj£ (J^ J® J*-1930y^j 

l/'X^'c^ JjyX jjljy Jy; 

Donora ilj^ Xy, Zl Penny Sylvania i^L > 

k_/y L yl? (y>^j J^/f O-^ Ul ‘1952-(_^ (J M 

t^jlyyX *1960 yj) *1950 Jr^lliy X yyi^y yj< Xl - <Z Xy o/ 

(3*^ (J'^- X Xy yt£^lJ^ljy yLfy if i/^ yj* J-’ '-X 

Zl ^Lyt^C^V *1984yf^y i-yU- 

M\C(X f^'V 

yU-y y> >yt^ lX yl^?(/ly^L/j" X 'X.^''z^JL^sT{S/ f ^*y^ ^ v 

lJ)/i Zl X Xy X* c/'u;' C^ ‘ ^ X y 

Jy Z^yyl J/,. ,^yy .^yy ^ly Xl y ^'y ^,;c'y^ 4L/ 

- X Xy-i.Pi' If}> 

\f ^/;^ylZlc/'XyI-./^(^Uy/*i*/li-iji-/'^v(/yy’'' (D 

-4_U 

1 

^Electrostatic Precipitators iScrulyers X O"^' *2) 
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Inertial Separators Gravity Settling ;Chanihers 
/ J!^~ ijf- Desulfurization y ijr'j-'' 

->'i^(J'l^ (Lead)c^-(_^ (y^'ii-Ljl^jL^l J;a jji (4) 

J" Internal Combustion Zl JL^' O^' (S) 

-ijr, uT^-’ 

- } J^' J j jl ij^ ( 7i 

Over LoadedL (_yy: J^y? 5)L J r7 Uy yjl (jL (3) 

-- <i_-b l^^U j; 
oly^Zl(J jV 1 (jL-»4/"f'l/ (10) 
ZLZl £:£v ^ (/jVl UJ ij}yf <L^^/. j)f jr^ 

yv y ‘~y y y yi ^ {X y ij s '^^./. ^ x^t- ^ 

y jy''X^- ■'^ 90 Ethanol 

S 25 /idr-Z^ y'l Z->i y d 

l/ Zl5 r-j^ (jlj <Ll? (J"^/y y <L.le L J 50 

- (/<^ie o ‘^‘ 

Jl - ^ b'ouy’L .0^ ^ pT^Z'juii 

(jy (Inorganic) Jl^t *^ (Organic) (jl^t* 
y^l (jV^ Jl^ > 3 ! \j/ (Solute) bf' 

w5/^ [S /- (y^i ^ U^ U 

lT ^ ^ zl J-M u ^ ^ 
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c ^ Jl jlb'jjt (3"'^ ~ - 




j j • ^ L-: 




t b n ; * j (/* > 0 >■ > i^(j i ^ k J * (J l/ ' ^ ^ L 

B)/X\l 38U_/y Iiif;>. J Saiuliego i::_ _> j Juj j j'l J'.l!)fi:’ 

^}i !,,)>( o^'^o^"';-^'6 

Sardines-Mo"j JO'--- ' 

^ ; L I'y L J r. u-T- ^ 3 U_>'' I- l}-’ ^ - 

Jr o’/U’^'ruT ->ji3 (jjf^'o:'^:’ 


‘i- ^' J J '*'' ’ i/'" ^ 'i'" o''-'1 :r‘J0"'' ' •'^' 0"■ 

(jL s'A- (^l>‘" yji/u c:^-L> br'y'b'c:-L i_.'' 

L^' tJ jA (j^i (JL (_7 V —' 'v 

‘i984L>".^/jiO;ur'‘AL J;j/Ar^''''/^;^'>‘^''' ^ J'^' 

J/ c/y 5K.387 ^ JU'-"' ^ o£' J/' ^■'''' 

l/' c/'O-n Gasii'o Entries 

-1985-A>' 17B5 

r-y; A ;• j' r Efjiclemic Of Enteric Disease iii. y i 

y;“ (/i/I (/tJ ^ JL>^' ^ Jl i::/0 yi ^ yu 

y/A j '^ if itn/- -:> ^/I - (/; (/i^L'y A^ b'A’ -ii . A--. 

(Ji 0/A'O-A (/A 0"3 ^(j »Ai*£l Jt (J;>^'' i/Jo nO 


b'/I c:-r^;y ; -i_ J/'(3 ’I (Jl^-*^ ) ’’ i- 0 ^ 

(//cD>< ^b>3£_>. 14 A. Ab ^/t>; A-i- / 

iELZl 85(/Abi'7(/:L;3»)--</0:>i>Ai A^'ijb S5:f j 

J' [j)/f\f^ A A^i/jb 

Ammonia ;ii Phenol .Cyanicie/“ JL A. y ib J*' w- 


■/Ibr >7>-t,b-L^Ao yi^A-D.jly )3 

/ I 51 11 LJ.-^ ) '— ^ A? ^ J 0 t J 3" 


14^ Ab 


. .y J ^ lb- 
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; y'^J) (5^ ^ J^* " 

J l^" Jl/'"^* fl c:>^ (3 J^t'’ j T ^ ;j3 3^b o’^ ^ ' 

J L^ >>■;- ^ L-I; 5:? y f 3 A ; 4^:^ ^'' uT -^ ^■’' 0 V ^ ^ — A-: , ^ ^ 

Jl'/l/ 4f -:^ I:"l/' '— '*■" ^ w" 

* ' " ^ : - 

6PPMt 5 PPmJ DDT'jwL^.'f 

/ j ^ ^ I ii *" !I PPM ^'' —0 D D T r^ A* >;-- 

^'^iJ'‘iS~ P^’’ Million ji/PPMi-^i^ ' •■ 


l/' Ul - ■'9"-'’ w3' Ll-r' lT'' C/ ^■' ^ T- ' v,:' A "" 


tj' -' A; /r li I} uT J ^.-r 


/ 


) j^' .j'ir L I^J ^- 


-LLr/^i"' DDT^i/J'^L 
jLAjj (j^ Jr, CjU^’lf ' 01!: ^0 ' l3 li" -^“UW- 

lT J Ar^ ^c ^ ^ ^' l3" U ' li 0 y IJ A 3 1 


^ A= .1 r I ..- Tc^ i_ r J Li U3 


r. 


olyi i^l y (j J-l J'Li oC ^^''' cT •' A-' ^ -A lA* C1“ •' t ‘ ^ t! 


lT lT lT^-'"■ y- r ^ L/t/'- 

- u: ^oi ^yjr- ti'o o'" /' u:'-’!» 

y" (^1 A-kkil Jl^'-^-l/^ ^!'ijLa' 




K^'.3 JLt; 


, w ^ , rl^ , K . 

0 ' L-^ 


. (j' 3 'vc li > U' 3 3 


le (/(j:UL-, ^3^ 03 A.I jyIk or-" ;o' o"'^ 

vU 33I J;L J^A ^ 1 / /J"ooA^ - A- 

l: 33 ^ jij;/ J> A tt! ' ^ A.^ 


JkA ;/■ J*^' ^ 3 ! 

- -■- J U V-, ^ 1 L(J^ yLei^*'A --^ 0 ' ik-y^tyA 

/< ;,! Jl> ^ ccT . y cyAy it JL cO^VL 
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^ ^ ^ 0 J ^ (j >: ' >rv J t ^ L V 

i-L jii'/ QQ£^^Si^jpS\\fZ~ li'iZ^i (_/' 

U^/" lC O^/ cC a 6■'^' Neurosis 

U" A U'^ ij^^-’> j._ J jf' >-"U>" 

<^-lC -zr^ 8 5j-/^ i/l j 

-^‘^0 (/r-ij/l;-^3^ / J^;<:‘'^’'^il^J^Azl;JP^-^_^^/^ 

Sound Proof<£>',^-(j(^.|__^^,y(;,iyii 5 ^ 
(3^ /"l/L1^ ^ IJ'lI^L ^1 .1973i_cd>>';L5^ ^ _l_/( 

lj"c-'L (/» 2e>'^jA5A:i^--j>.- 

AiJ/^.lJjiJ ^oJjjyA^j^ 1^ iJ_k:'^> J ^[/itjJ^- A' 

1^ U^ 1 —^jyA } 1—^580 (_y^ (J ^ ^1^ ^yi/^W ^ £:— ^1 j»L^ - ;_3 

sosjy 

Rock sjL; k_/y >J- £_ri w^"/ ^ O-^U' (J,^ 

Noise Trauma(_^)t and Roll 

- <il- Ca J 
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(acid rain) 


y J A (J j y C J A. ^ 

M JL L^li^l [f^ JS^ ^'i J/(/' " l/ a J['C ' cA' 

ij/- Jy. cA} ^: if i/^' Li'd'i'C i_/^L 

(_^i 2^: ^1 Jl;z^ (jj c~j y^\y ii c-'ly^/®^ »£. (_/' y ^liiJ JL-At 

jjl_;>f ^ (Jy if i-J^/L* i_yi ^ tC UA (JyU- ^vL (Jl;/" 

* * * y 

ijli - Jl- r'j;) 


J .1950 

^ j k t c/* ^ ^ ^^'c S (J ~ u7 ^ 

: J ;>?*- 4 ;^ t ^^^y >( li^** lTcJ^ ^ 

i'L^^ ^ ^ 2icc>'l ill ijr::^ 

r i - - ^* 

/ (^ 3/^1' {f U^ V / {^ i^' ^ iJ* ^ [Jf^ ^ :5 y jyl ; 9 

^ c^j..^'-' l)*^^ iJ^\^ lT'’^ ci-V* ij^ 

L/t ^ ^ (JlT(^ ^ ^ ul^* t 3: ^ 1.-^ ij 1 - 

L/f^ J >J""^ c \i^ 

y"y^jiziyyL >r- (^cjj^y^ u2^ ^ o^ is-^ ui 

l/^ - <i-k>1 Ji^L^ ^j !fi^ : 
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All- ' > I 11 f-’ oj ^ Cy7!>}i^j ^l(J l/"' y 5 * - ^ f LU' ( a n I (11 (:) JI ^ 

P (J *A i_ r. JL^"^' U.' JyU. - ^ Lr; (Nt'urral) 

3.0^'Ar-,j) J>.-^ J^;^- 

SP’ 6 - J'’- - V A'cV ‘ L V. iJ- ^r- 

lC liv- (j>: 5.t) 

c/A A '-”^^-GpiJ b''A ^u"' ‘ 'f- (/^ 

-' 7 -Jko'^ ^''’ 

^ iJ'A-yipl) ^ ij'^~ 1 ^“ ij AJ ij fj l_,r•^Jf^^^' 

Wl U ^ ^ ^ sS-'^ f ^ S.6pfljJ'^\lJl^JJlJ ^ 

(3 »v; Zl j/-- c^i-' Ai ^J^ Jx Jun Aij" J^'i3- 

^-Jr ^^;; 0 >•; b' J Ji: y >-'A c::- 5 J - ^ J L; A-Pp- Li-’ 

iS U U ^ ■'^/t lC U ’ A ‘ ^ tJ ^'-~i '‘^' r? ^'" '-r- >' /' J 

fc- 

^ - 1911 /b''^ _-- y (_/ (IfyL. ^'IJ^ bVA. (jl;,f 

^JL* Arthur R us tori Cfiarles Crowtfrur 

P^f:r iA" (jli-A (/A (_/"QiA4_i_;yi>-'-"U- 

(jyiv'^U Z1 ^jA-A9G0 V:* ^ (_/!-(/ 3 .2 ca:^ J g'l J 

;I>S^ A ojL J d. a*<A kT^Uli^' - (_J^ iS ^•’' 

J ■>'-. P U^- ‘ 0 l/ai^; i_/' JL>^ <A Ay' lA' ■ 19G'; 

/ .1974J;A 10-y J'Vzl y.Zl A Jl 
Jr ^ A- ^ ^ r- (/ lT ^-'rf j"-''•>■ j a J/, 
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(Appendix I ) 

(Spectrum of. Electro Magnetic Radiations) 
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(Building of Elecironic Equipments) 
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